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Derivatives of N-phenylpyrazoies. 
N-Phenylpyrazole derivatives of the formula: 



are described. 



R 



(I) 



wherein R1 represents cyano, nltro, halogen, acetyl or formyl: 
R 2 represents R 6 S0 2 . R 5 SO or R«S in which R* is optionally 
halogen substituted alkyl, alkenyl r alkynyi; 
R 3 represents a hydrogen atom or a group NR 6 R 7 wherein R 6 
and R 7 each represent hydrogen, alkyl, alkenyialkyl, alkynylalkyi, 
formyl, optionally halogen substituted aJkanoyl, optionally 
halogen substituted alkoxycarbonyl, or alkoxymetriyfeneamino, 
halogen, or R* and R 7 together form a cyclic imide and R 4 
represents a substituted phenyl group possess arthropodiddaJ, 
plant nematocidaJ, anthelmintic and anti-protozoal properties; 
their preparation, compositions containing them and their use 
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DERIVATIVES OF N-PHENYLPYRAZOLES 

and R7 which may^me^a^^ amino group -NRW herein R« 

alkyl, alkenylaikyloralkynyialkyl grouTcSntao uo talK^SE^.^ ° r a or branched chain 

chain alkanoyl group (which contains ilSI5t^££ ^ atoms, a formyl group, a straight or branched 

or more halogen atomX R~^ h J)W be optionally substituted by one 
membered cyclic imide, or rejesente f s^aToTbS 

from2to5carbon atoms andteunsubsti^^ alkoxycarbonyl group (which contains 

trifluoromethylandtrffluorome^ ™ y be """^ or dffferef * (the 

^t^^st^s^ zxsszr 

4-trif.uoromethy, or aTromo^^ramt^ ethy '' ^^^trifluoromethy., 2.6-dlbromo- 
Compounds of general formula (I) which are of particular interest are: 

JtSJc^^ 
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17. 5-Amino-3-chloro-1 -(2,6^ichloro^trifluoromethy^ 

18. 3^ano-1-(2,6-dichloro^1rifIuo^ 
razole. 

19. 3-Cyano-1-(2 f 6-dich!oro-4-trifluoromethylph nyl)-5-eth xyethyllden amino-4-trifluoromethylthlopy- 
razole. ^ 

20. 3-Cyano-1 -(2,6-d ichIoro^trmuoromethylphenyl)^etrK)xymethyIeneamin 
razole. 

21 . 5-Acetamido-3-cyano-1 -(2,6<l!Chloro^trifluoromethyIph^^ 
22. 3-CVano-1-(2,6^dichloro^trifl^^ 

razole. ^ 
23. 3<tyano-H2,6^lchloro^triflra^^ 
24. 5-Acetarrildo-3-cyano-1 -(2,6^ichloro^trifluoromethy!pte^ 

25. 3<tyano-1-(2,6^dichloro^trifluoro^ 
razole. 

26. 3-Cyano-1-(2.6^ichloro^trffluorome^ 15 
thiopyrazole. 

27 . 3-Cyano-1 -(2,6<lichloro^tiifluoromethylph^^ 
pyrazole. 

28. 5-Chloroacetamido-3-cyano-1 -(2,6^tchIoro4-trffluoro 

29. 3-Cyano-1 -(2,6<llchloro^trffluoromethy!phe^ 20 
nytpyrazole. 

30. 3-Cyano-1-(2,6^ichloro^trffluorom 
razole. 

31 . 3-Cyano-1-(2,6<nchloro^trffluorom 

32. 3-Cyano-1 -(2,6Kiichloro^ti1fluoromethylphenyt)^^ 25 

33. 3^ano-1-(2,6<lichloro^trffluoro 

34. 3-Cyano-1 -(2 f 6Hdichloro^trffluorometh^ 

35. ^ 3-Cyano-1 -(2,6^ichiorc>^ti1fluoromethtf^ 

36. 3-Cyano-1 -(2,6<Hchlorc>^tiTfluoromethy^ 30 
37. 5-Bromo-3-cyano-1 -(2,6-dicrtloro-4-trtf luoroethyIphenyl)^trffluoromethanesulphonylpyrazole. 
38. 5-Bromo-3-cyano-1 -(2,6nJichloro^trffluoromethtf 
39. 5-Bromo-3-cyano-1 -(2,6Hdic*tloro^ti1fIuoromethyipte^ 
40. 5^Amino-34)romo-1 -(2,6<lich!oro^trffluoromethylph 
41 . 3-BromcM-(2,6-dichIorcH4~trffl^ 
42. 3-Cyano-1 -(2,6<IIchloro^tiffiuoromethy!pte^ 
43. 3~Cyano-1 -(2,6^ichloro^trifluoromethylphe^ 
44. 3-Cyano-1 -(2,6HdichlorcM-trifluoromethoxyph^^ 

45. 3-Cyano-1 -(2,6^ichlorcH4-trffluoromethyIpheny1)^rnethanesulphonyf pyrazole. 
46. 3-Cyano-1 -(2,6Kiichloro^trifluoromethyiph^^ 
47. 3-Cyano-1 -(2,6-d ichlorcH4-trifluoromethyiphe^ 
48. 5-Amino-1 -(2,6KJichloro-4-trifIuoromethylphe^ 

49. 1 -(2,6-Dich loro-4-trifluoromethylpheny I) -3-lodo-4-methanesulphonylpyrazole. 
50. 1 -(2,6-Dichloro-4-trffluorom ethylphenyl ) -3-iodo-4-trtfI uoromethytthl opyrazole . 

51 . 5-Amino-3-cyano-1 -(2,6-dichloro^trifluoromethylphe^ 45 
52. 5-Amino-3-cyano-1 -(2,6^ichIoro-4-trifluorometh^pte^ 

53. 5-AmIno-3-cyano-1 - (2,6-d ichIoro-4-trifl uorom ethoxyp henyi) -4-t rifluoromethanesulphony Ipyrazole. 
54. 5-Amf no-3-cyano-1 -(2,6^ichloro^trifluoromethox^ 
55. 3-Cyano-1-(2,6<lichlorcM^tr^ 

56.5-AmlncH3-cyano-1-(2,6^jch!oro^trifluorome^ qq 

57. 5-Arnino-3-cyano-1 -(2,6^ichloro^trffluoromethylph 

58. 5-Amino-3-cyano-1 -(2,6-dichlorcH4-tiif1uorometh^ 

59. 5-Amino-3-bromo-1 -(2,6<lichloro^trifluoromethylphe^ 

60. 5-Aminch^tert-butanesulpru>^ 

61 . 3-Cyano-1 -(2,6<Hch!oro^trffluoromethylphenyI)^ 55 
62. 5-Acetamido-<3K^ancHl-(2 1 6^ichloro^trtfiuorometr^ 
razole. 

63. 1 -(2 f 6-Dichloro-4-trifluorometh^ 

64. 5-Amf no-1 -(2,6^Ichloro^trtfIuoromethylphenyl)-4HTiethanesulpho 

65. 1 -(2,6^ichloro^trifluoromethylpte & 
66.5-Amtno-1-(2-bromo-6-ohloro^triflu^^ thanesulphonyfpyrazol . 

67. 5-Amino-1-(2,6-dfchloro^tiifluorom thoxyphenyl)^cyancMHTiethanesufphonylpyrazoIe. 
68. 3^Acetyl-5-amlno-1 -(2,6^ichloro-4-trifluoromethyl^^ 
69. 5-Amlno-3-cyano-1 -(2,6<lichloro-4-t!ifluorometh^ 

70. 5-Amlno-3-cyano-1 -feoXlichloix^trifluorome^ 555 
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74.5-Amino-^£i:&^^^ 
80. ^AminoXbroW-1-^^^^ 

82. «*«Si<5U^ 

83. 3-Cyano-1-(2,6^i<Aloro^^nm2n.t "^^^^'"^"""oromethylthlopyrazole 
pSny^yr^ 

to a^ — Terence hereinafter, 

ptent nematode, helminth or protozoan pe^ at a io^^i^ ^ •* for contro1 <* arthropod 

application or administration) with an °°mpnses the treatment of the locus (e atoy 

S^^^ f ° mula »■ wherein ^ 

in the field of veterinary medicine and livestock h3T»n ^ fom ] u,a (0 ,n Particular, be used 
arthropods, helminths or protozoa which are «™22? ♦ ^ lnthe maintenance of public health aaainst 
warm-blooded vertebrates, to? ^^SS^^T', 0 ' Upon vertebrates JpStoSS 

poultry, dogs, cats and fishes. foTexarS ^fT™* 5 ' e g - cattte - she ep. goats, equirWswine 

B°ophi.us micropl,,*, dm^SS^Sj^tSS^ **+ ^ S ^ JfeaSSH? 

gffi^S spp., DermahvsiuTT^ii^- SarcoTrtefSn 2 ^ Ornrthodorus moubate andfcliS: 
spp.. Demodex sp^butombfeuiilpp FSte n\lf ° P . teS scabifti Psoroptes inn ChorioDtes 
spp.. QasterophHus a"pK^^^., , ;^S B !S fl ^^P-- ^op^spp^fesJ^^^S 

sppQ. ^menoDtera r^ ^-^j^ ptoawiST-^- ^' Dcty °P tera (e "9- ggdElgneta spp.. Bl ateUa 
caused by parasitic nema tode worms for e ^mnl '1 ^ P ' e against infe c«ons of^giito^intesfinTOS 
bg^nsis. Trichinelia fi^^^nTS^^ ^ggg 1 ^ 
Ostertagia ^^ ^^ ^^^^^^ ^SS^^^^^ ^^^S 

Eimeria brunettl, Eimeria maxima and Eimeria^eS^S^P- e 9- Bmeria tenella . Eimeria acervuttna 
spp.. Babesia spp., Trichomonadidae snr, ' Trypanosonla Bna * ■^"nnfn ' -rip riiiimuX 

^Siy^andTh ^ipp^^ ^^^P|| spp.. Gjardja spp.. T^lasmg sp P p S£ 
flour. groundnuraSTa, feedstu^. Sn£aS ho^Sd^f" ^^^SPhSSai^S 
arthropods, more especially beetles. includ?S ^SSPtS^StS^t *" * ^ attack^ 

a eeviis, moths and mites, for example Ephestia spp. (flour 
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moths), Anthrenus spp. (carpet beetles), Tribolium spp. (flour b etles), Sttophllus spp. (grain weevils) and 
Acams S PP- (mites), in the control of cockroaches, ants and termites and similar arthropod pests in infested 
dom stic and industrial premises and In the control of mosquito larvae in waterways, wells, reservoirs or other 
running or standing water; for the treatment of foundations, structure and soil in the prevention of the attack 
on buildings by termites, for example, Reticulitermes spp., Heterotermes spp., Coptotermes spp.; in 5 
agriculture, against adults, larvae and eggs of Lepidoptera (butterflies and moths), e.g. Hellothls spp. such as 
Heliothis virescens (tobacco budworm), Heliothis armigera and Hellothls zea, Spodoptera spp. such as 
S.exempta, S.littoralis (Egyptian cotton worm), S.eridania (southern army worm), Mamestra configurate 
(bertha army worm); Earias spp. e.g. Einsulana (Egyptian bollworm). Pectinophora spp. e.g. Pectinophora 
gossypiella (pink bollworm), Ostmia spp. such as Cnubilalis (European cornborer). Trichoplusia ni (cabbage 10 
looper), Pieris spp. (cabbage worms), Laphygma spp. (army worms), Agrotis and Amathes spp. (cutworms) 
Wjgfggg spp. (porina moth), Chilo spp. (rice stem borer), Tryporyza spp. and Diatraea spp. (sugar cane borers 
and rice borers), Sparganothis pilleriana (grape berry moth), Cydia pomonella (codling moth), Archips spp 
(fruit tree tortrix moths), Plutella xylostella (diamond back moth); against adult and larvae of Coteoptera 
(beetles) e.g. Hypothenemus hampei (coffee berry borer), Hylesinus spp. (bark beetles) , Anthonomus gran dis 15 
(cotton boll weevil), Acaiymma spp. (cucumber beetles), Lema spp., Psyliiodes spp., Leptinotarsa 
decemlineata (Colorado potato beetle), Diabrotica spp. (corn rootworms), Gonocephaium spp. (false wire 
worms), Agriotes spp. (wireworms), Permolepida and Heteronychus spp. (white grubs), Phaedon cochleariae 
(mustard beetle), Lissorhoptrus oryzophilus (rice water weevil), Meligethes spp. (pollen beetles). 
Ceutorhynchus spp., Rhynchophorus and Cosmopolites spp. (root weevils); against Hemiptera e.g. Psylla 20 
spp., Bemisia spp., Trialeurodes spp., Aphis spp., Myzus spp., Megoura viciae , Phylloxera spp., Adelges spp. 
Phorodon humuli (hop damson aphid), Aeneolamia spp., Nephotettbc spp. (rice leaf hoppers), Empoasca spp ' 
Nilaparvata spp., Perkinsiella spp., Pyrilia spp., Aonidieila spp. (red scales), Coccus spp., Pseucoccus spp.! 
Helopeltis spp. (mosquito bugs), Lygus spp., Dysdercus spp., Oxycarenus spp., Nezara spp.; Hymenoptera 
e.g. Athalia spp. and Cephus spp. (saw flies), Atta spp. (leaf cutting ants) ; Diptera e.g. Hylemyia spp. (root 25 
flies), Atherigona spp. and Chlorops spp. (shoot flies), Phytomyza spp. (leaf miners). Ceratitis spp. (fruit flies) ; 
Thysanoptera such as Thrips tabaci ; Orthoptera such as Locusta and Schistocerca spp. (locusts) and crickets 
e.g. Gryllus spp. and Acheta spp.; Coliembola e.g. Sminthurus spp. and Onychiurus spp. (springtails), Isoptera 
e.g. Odontotermes spp. (termites), Dermaptera e.g. Forficula spp. (earwigs) and also other arthropods of 
agricultural significance such as Acari (mites) e.g. Tetranychus spp., Panonychus spp. and Bryobia spp. 30 
(spider mites), Eriophyes spp. (gall mites), Poiyphagotarsonemus spp.; Blaniulus spp. (mlHipedes), 
Scutigereila spp. (symphiiids), Oniscus spp. (woodlice) and Triops spp. (Crustacea) ; nematodes which attack 
plants and trees of importance to agriculture, forestry and horticulture either directly or by spreading bacterial, 
viral, mycoplasma or fungal diseases of the piants, root-knot nematodes such as Meloidogyne spp. (e.g. m! 
incognita ) ; cyst nematodes such as Globodera spp. (e.g. G. rostochiensis) ; Heterodera spp. (e.g. H. avenge ); 35 
Radopholus spp. (e.g. R. similis ); lesion nematodes such as Pratylenchus spp. (e.g. P. pratensis) ; 
Belonolaimus spp. (e.g. B. gracilis) ; Tylenchulus spp. (e.g. T. semipenetrans) ; Rotylenchulus spp. (e.g. r! 
reniformis) ; Rotylenchus spp. (e.g. R. robustus ) ; Helicotylenchus spp. (e.g. H. multicinctus) ; Hemicycliophora 
spp. (e.g. H. gracilis) ; Criconemoides spp. (e.g. C. similis) ; Trichodorus spp. (e.g. T. primitivus) ; dagger 
nematodes such as Xiphinema spp. (e.g. X. divereioaudatum) , Longidorus spp. (e.g. L elongatus) ; 40 
Hoploiaimus spp. (e.g. H. coronatus) ; Aphelenchoides spp. (e.g. A. ritzema-bosi , A. besseyi ) ; stem and bulb 
eeiworms such as Ditylenchus spp. (e.g. D. dipsaci ). 

The invention also provides a method for the control of arthropod or nematode pests of plants which 
comprises the application to the plants or to the medium in which they grow of an effective amount of a 
compound of general formula (I). ^ 

For the control of arthropods and nematodes, the active compound is generally applied to the locus in which 
arthropod or nematode infestation is to be controlled at a rate of about 0.1kg to about 25kg of active 
compound per hectare of locus treated. Under ideal conditions, depending on the pest to be controlled, the 
lower rate may offer adequate protection. On the other hand, adverse weather conditions, resistance of the 
pest and other factors may require that the active ingredient be used in higher proportions. In foliar application 50 
a rate of 1g to lOOOg/ha may be used. 

When the pest is soil-borne, the formulation containing the active compound is distributed evenly over the 
area to be treated in any convenient manner. Application may be made, if desired, to the field or crop-growing 
area generally or in close proximity to the seed or plant to be protected from attack. The active component can 
be washed into the soil by spraying with water over the area or can be left to the natural action of rainfall. 55 
During or after application, the formulation can, if desired, be distributed mechanically in the soil, for example 
by ploughing or disking. Application can be prior to planting, at planting, after planting but before sprouting 
has taken place or after sprouting. 

The compounds of general formula (I) may be applied in solid or liquid compositions to the soil principally to 
control those nematodes dwelling therein but also to the foliage principally t control th se nematodes 60 
attacking the aerial parts of the plants (e.g. Aphelenchoides spp. and Ditylenchus spp. listed above). 

The compounds of general formula (I) are of value in controlling pests which f ed on parts of the plant 
remote from the point of application, e.g. leaf feeding ins cts are killed by the subject compounds applied to 
roots. 

In addition the compounds may reduce attacks on the plant by means of antffeeding or repellent effects. 65 
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65 



cereals (such as maize, wheat rice sorahumi ♦ t Potation s™ 1 forest trees, for example, 

crops, curcurbits, lettu^Ls^oma?o e ^ T^Sool^^^^ II nd SatedS (SUCh 88 beans ' cole 
nuts, soyabean, oil s ed rape) siTSr^e ^fi^' fl ^l cro P s / such 88 PoWo, sugar beet, ground 
plantations (such as of tea^offee co^oa^J^T^ , * ^ (SUCh aS maJze - sorghum, lucerne), 
(such as of stone and p?fXc^s^^ spices >' orchards ™» aroves 

plants, flowers and shrubs ISr gSaZ^^ 

h forests, plantations and TnWrK 9 30(1 ^'^^Cboth deciduous and evergreen) 

-KjlSi^ ^ = ed, stored or structural, from 

ancbiids). or termiles 9 53^^ cerambyoids. 

stored animal product ^^T 8 ^l^wS^?*liZ« , « th ■ ^ and mKe attack - ^ P rotected « 
textiles) from moth and fbee£ ISS^LTS^iSSSd K^ST^^^* 1 ^" 

The compounds of general formula (0 are ^WfeSr^S.^^ be ? t,e .' mlte md fly attack - 
protozoa which are injurious to? o? spread^ ac ^as^SL^JT * e COntr0, of artnro P ods - nelminths or 
example those hereinbefore mem^oned and mnrl 1!? L '^ ,n man and domestic animals, for 
and biting, nuisam^ aS^nyS 5S c^m^S £ ^ TJ?" mite8 ' ,lce ' fleaa - mW 9ea 

controlling arthropods heUK ororrto™^? ** 9eneraJ ,0rmu,a (l) are Particularly usefulin 

or on the slan^S ^Sc^oflne^m^r £ wf^^ ^f^ 081 animal8 or "* fch 
percutaneously or topically ' forwh,cn purpose *V ma V be administered orally, parenterally. 

PO^cate%^^^ 18 - 

intensive conditions. For example cattte^heeT^Ss 12 St^T 7 «° Se ra,Sed or kept under 
especially important in pouttry. to pSSar^Sens 9 ^ ^ affeCted ' but * e disease b 

accumulation of blood in the w passaaet? bZS tS? Z • d,Sease is manifes ted by hemorrhage, 
The disease often terminates h^e^ath of ie a^ £l dr°PP'n9s. weakness and digestive disturbances. 

effective against both the cecal form 9 (cause?£ TZSufcSZSZ? ^losis. The compounds are 
aoervunna, E. brunetH, E^na^^d E^eca^rl r 0 ^ * (principa "y caused b Vl: 

num^^ 

creams, wax-smears and livestock ? * * ° We ?* ,et8 ' dUsts * 9reases - shampoos, 
locations where pestsTay^rk fnS environment In general or to specific 

industrial premiseriTr^ h ° U8eho,d 9°° d3 ' do ™stic and 

tricldefeeds to waterways ^t^l'^^ 'T''^^\ laC ? Uer6 ' 9ranutes and ba «S- snd in 
feed to control fly larSeS ££F^.TZ£^ " r 9 ¥rt " : to domestic "Im* in 
and foams; also as suspenston?of fiS Si 1° fiT" 9 C ^° p8 J as fo,,ar sprays, dusts, granules, fogs 
soil and root treatmems^W of 9e " eraJ fo "™<* (Q = as 

by liquid slurries and dusts. urencnes , ousts, granules, smokes and foams; and as seed dressings 
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association with pharmaceutical^ acceptable carriers or coatings and include, for example, tablets, pills, 
capsules, pastes, gels, drenches, m dicated feeds, medicated drinking water, medicated dietary 
supplements, slow-rel ase boluses r other slow-release devices intended to be retained within the 
gastro-intestinal tract. Any of these may incorporate active ingredient contained within microcapsules or 
coated with acid-labile or alkali-labile or other pharmaceutical^ acceptable enteric coatings. Feed premixes 
and concentrates containing compounds of the present invention for use in preparation of medicated diets, 
drinking water or other materials for consumption by animals may also be used. 

Compositions for parenteral administration include solutions, emulsions or suspensions in any suitable 
pharmaceutical^ acceptable vehicle and solid or semisolid subcutaneous implants or pellets designed to 
release active ingredient over a protracted period and may be prepared and made sterile in any appropriate 
manner known to the art. 

Compositions for percutaneous and topical administration include sprays, dusts, baths, dips, showers, jets, 
greases, shampoos, creams, wax-smears, or pour-on preparations and devices (e.g. ear tags) attached 
externally to animals in such a way as to provide local or systemic arthropod control. 

Solid or liquid bafts suitable for controlling arthropods comprise one or more compounds of general formula 15 
(I) and a carrier or diluent which may include a food substance or some other substance to induce 
comsumption by the arthropod. 

□quid compositions include water mlscibte concentrates, emulsffiable concentrates, flowable suspensions 
wettable or soluble powders containing one or more compounds of general formula (I) which may be used to 
treat substrates or sites infested or liable to infestation by arthropods including premises, outdoor or indoor 20 
storage or processing areas, containers or equipment and standing or running water. 

Solid homogenous or heterogenous compositions containing one or more compounds of general formula 
(I), for example granules, pellets, briquettes or capsules, may be used to treat standing or running water over a 
period of time. A similar effect may be achieved using trickle or intermittent feeds of water dispersible 
concentrates as described herein. 25 

Compositions In the form of aerosols and aqueous or non-aqueous solutions or dispersions suitable for 
spraying, fogging and low- or ultra-low volume spraying may also be used. 

Suitable solid diluents which may be used in the preparation of compositions suitable for applying the 
compounds of general formula (I) include aluminium silicate, kieselguhr, corn husks, tricalcium phosphate, 
powdered cork, absorbent carbon black, magnesium silicate, a clay such as kaolin, bentonite or attapulgite, 30 
and water soluble polymers and such solid compositions may, if desired, contain one or more compatible 
wetting, dispersing, emulsifying or colouring agents which, when solid, may also serve as diluent 

Such solid compositions, which may take the form of dusts, granules or wettable powders, are generally 
prepared by impregnating the solid diluents with solutions of the compound of general formula (I) in volatile 
solvents, evaporating the solvents and, if necessary, grinding the products so as to obtain powders and, rf 35 
desired, granulating or compacting the products so as to obtain granules, pellets or briquettes or by 
encapsulating finely divided active ingredient In natural or synthetic polymers, e.g. gelatin, synthetic resins and 
polyamides. 

The wetting, dispersing and emulsifying agents which may be present, particularly in wettable powders, may 
be of the ionic or non-ionic types, for example sulphoricinoleates, quaternary ammonium derivatives or 40 
products based upon condensates of ethylene oxide with nonyi- and octyl-phenol, or carboxylic acid esters of 
anhydrosorbitols which have been rendered soluble by etherificatlon of the free hydroxy groups by 
condensation with ethylene oxide, or mixtures of these types of agents. Wettable powders may be treated with 
water Immediately before use to give suspensions ready for application. 

Liquid compositions for the application of the compounds of general formula (I) may take the form of 45 
solutions, suspensions and emulsions of the compounds of general formula (I) optionally encapsulated in 
natural or synthetic polymers, and may, if desired, Incorporate wetting, dispersing or emulsifying agents. 
These emulsions, suspensions and solutions may be prepared using aqueous, organic or aqueous-organic 
diluents, for example acetophenone, isophorone, toluene, xylene, mineral, animal or vegetable oils, and water 
soluble polymers (and mixtures of these diluents), which may contain wetting, dispersing or emulsifying so 
agents of the ionic or non-ionic types or mixtures thereof, for example those of the types described above. 
When desired, the emulsions containing the compounds of general formula (I) may be used In the form of 
self-emulsifying concentrates containing the active substance dissolved in the emulsifying agents or in 
solvents containing emulsifying agents compatible with the active substance, the simple addition of water to 
such concentrates producing compositions ready for use. §5 

Compositions containing compounds of general formula (I) which may be applied to control arthropod, plant 
nematode, helminth or protozoan pests, may also contain synergists (e.g. piperony! butoxide or sesamex), 
stabilizing substances, other insecticides, acaricides, plant nematocides, anthelmintics or anticoccidials! 
fungicides (agricultural or veterinary as apropriate e.g. benomyl. iprodione), bactericides, arthropod or 
vertebrate attractants or repellents or pheromones, reodorants, flavouring agents, dyes and auxiliary 60 
therap utic agents, .g. trace elements. These may be designed to improve potency, persistence, safety, 
uptake where desired, spectrum of pests controll d r to enabl the composition to perform other useful 
functions in th sam animal or area treated. 

Examples of other pesticidally-active compounds which may be included in, or used in conjunction with, the 
compositions of the present invention are:- & 
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pSn, S^^^ .a.ath.on. monocrotophos, 

fenvalerate. permethrin, aldicarb <S£ 11^, ^ cyperrnethrin. deltamethrin, fenpropathrin 

synergists, trace elements or iffSSS^SS?" 1 nematodes ' anthelmintics, anticoccidials 

be selected to achieve the dert»ir^ 8 T^£fJ2? "EST* !? ^^<* application wili 
practitioner, pest control operator or ^ LZ S n ^^!^ StOCk J roduoeT ' medical or veterinary 
awllcationtopicaJiytoanimaMtimbe^to^ *?* compositions 2 

90%. more particularly from 0.001% to 10% lESSrfSSS ,d9 ^ su ^lycor^n from 0.00005% to 
administration to animals orailv or , °J ° r more com P° u nds of general formula (I). For 

normal* contain froToT%Tol»£ b^SS I™ T 9 P ercutaneo "8ly solid and liquid impositions 
feedstuffs norma.* contain ^^^^ by Zm^Z™^ * 8 "— ' fon ™" a " >• "WaS 
Concentrates and supplements for mixing tiS.23 ™™!.h T- C ? mpounds of general formula (I), 
from 5% to 50%. by weight of one or mora^om^S J™ f °?? am ?° m 5<Vo to 90% - and preferabi 
contain from 0.1% to 10% by we^^ZSt^T^ ,J ; Mineral salt licksVrmallJ 

Dusts and liquid compositions for aDDlfcaHon^o K "^P 0 " 1 * 13 of general formula (I), 
contain 0.0001^, to 15% a^ore^ecS; EJ^SfE E£ P^ 868 " OUtdoor 
general formula (I). Suitable concentratloreTLat^^J SS i^L^*^° ne or more compounds of 
especially 0.001 ppm to 5.0 ppm. of oneor mora Sr^nn^ n ,? ° M1 Ppm and 20 PP™. and more 
therapeutically in fish farming With appropnatr^Sure flm2 J^^™ 1 * (,) mav 3)30 be used 
and preferably 0.01% to 1.0% bv^iant of Ed,b ' 9 bate contain from 0.01% to 5% 

When administered to vertebrates^SnteraX ZZ^ mP ° m<iS « 9eneral fonnula «- 
compounds of generalformulaWwlDdeSmS;Xn by percutaneou s cr other means, the dosage of 
nature and degree of its actual or^tenS 

of 0.1 to 100 mg. preferably 2.0 to 20.0 fSifS^bSSSSSJ £ * cr protozoan pest A single dose 
preferably 0.1 to 5.0 mg. per kg body wefahtof thJ **? ^ an ' mal or doses * 001 to 20.0 mg. 
suitable by oral or parametral admirSrS SE,! ^fained medication are general* 
doses required over a period of months mav h« ^mK?J !^~ d release for mulations or devices, the daily 

reIu,S mentS ° n ^ «S ^irS 

results (wherein ppm indicates the concentration riTZJ!^ reser *aftve compounds, the following 
applied) have been obtained:- ^"^"^non of the compound in parts per million of the test solution 

Test 1 

40 ° r ^ *"« ° f the -"PC-* to be tested were made in 50% aqueous acetone 

^^^^S^J^^^)^^ ">^» (Mustard Beetle) 
Phaedon). Four replicateSes we^rTSon^S J^J?* J° larVae (2nd '^Mutefe Winstar 
the appropriate test dilution. Four Z^^^^S^^ 8 ^^^^^^ 
temperature (25°C) room in which they hadTeen he£2d SL ^ J^2J?2 *" IK " 8d from *• constant 
determined. These data were corrected agairS fte mor^^n^ P 8 " 580 ^ mortalities of larvae were 
alone which served as controls mortalities in dishes treated with 50% aqueous acetone 



25 



30 



35 



45 



SO 



60 



(b) Megoura viciaa (Vetch Aphid) 

IteaS were sprayed to run-ofr using a 
mortality using a scoring^stemJudSS ^TS^SSS^^^^^-^^^W 
acatone alone, as controls. Each treatment wS^Sed 4^ ^ Phnte ^ ^ 50 ° /o a ^ 

3 all aphids dead 

2 few aphids alive 

1 most aphids alive 

0 no significant mortality 

(c) Test species: Spodoptera littoral 

dilution. After2days.ive larvae VSSS^JSSSiS^L I r Towe r with the appr prStS 
or three days later the dishes were removed from tt« « COntairena ""treated leaves set In agar. Two 
oeenh Id and the mean percentage 
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the mortalities in dishes treated with 50% aqueous acet ne alone which served as controls. 

According to the above method an application of the following compounds was effective against the larvae 
of Piutella xylostella producing at least 65% mortality at less than 500ppm: 
1-10, 12-23, 25-27, 31-57, 59-70, 76-79, 81-88, 90-92, 96, 101. 

According to the above method an application of the following compounds was effective against air stages 
of Megoura viciae producing a score of 7/12 at 50ppm: 
11. 58. 71, 72. 73, 74. 75 

According to the above method an application of the following compounds was effective against the larvae 
of Phaedon cochleariae producing at least 90o/o mortality at less than 5ppm: 
24, 29, 80, 89 

According to the above method an application of the following compounds was effective against the larvae 
of Spodoptena littoralis producing at least 700/o mortality at less than 500ppm: 
28, 30 

The following Composition Examples illustrate compositions for use against arthropod, plant nematode, 
helminth or protozoan pests which comprise, as active ingredient, compounds of general formula (I). The 15 
compositions described in Composition Examples 1 to 6 can each be diluted in water to give a sprayable 
composition at concentrations suitable for use in the field. 

COMPOSITION EXAMPLE 1 

A water soluble concentrate was prepared from 20 
5-Amino-3K^ano-1-(2,6-dichloro-4-tr^ jo/ 0 w / v 

Ethylan BCP 100/o w/v 
and N-methylpynroIidone to 100% by volume 

by dissolving the Ethylan BCP in a portion of N-methylpyrrolidone, and then adding the active ingredient with 
heating and stirring until dissolved. The resulting solution was made up to volume by adding the remainder of 25 
the solvent. 

COMPOSITION EXAMPLE 2 

An emulsifiable concentrate was prepared from 
5-Amino-3K:yano-1-(2,6-dichloro-4-tiffi^ jo/ 0 w / v so 

Soprophor BSU 4<Vb w/v 

Arylan CA 4% w/v 

N-methyipyrrolidone 50% w/v 
and Solvesso 150 to 100% by volume 

by dissolving Soprophor BSU, Arylan CA and the active ingredient in N-methylpyrrolidone, and then adding 35 
Solvesso 150 to volume. 

COMPOSITION EXAMPLE 3 

A wettable powder was prepared from 
5-Amino-3-cyaOTO-1-(2,6-dichloro-4-trfflu 40% w/w 40 

Arylan S 2% w/w 

Darvan No. 2 50/0 w/w 
and Celite PF to 100% by weight 

by mixing the ingredients, and grinding the mixture in a hammer-mill to a particle size less than 50 microns. 

COMPOSITION EXAMPLE 4 45 

An aqueous flowable formulation was prepared from 
5-Amino-3-cyanc-1-(2,6^ichIoro^t^ 300/0 w/v 

Ethylan BCP Wo w/v 

Sopropon T36 0.2% w/v & 
Ethylene glycol 50/0 w/v 
Rhodigel 23 0.15% w/v 
and Water to 100<Vb by volume 

by intimately mixing the ingredients and grinding in a bead mill until the median particle size was less than 3 
microns. 

COMPOSITION EXAMPLE 5 

An emulsifiable suspension concentrate was prepared 
from 5-Amino^c^no-1-(2,6-dicNorc>-4-^ 30% w/v 

Ethylan BCP 10% w/v ^ 

Benton 38 0.5<to w/v 
and Solvesso 150 to 100% by volume 

by intimately mixing the Ingredients and grinding in a bead mill until th m dian partid size was less than 3 
microns. 
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COMPQSmOlM EXAMPLE 6 
Water disp rsible granul s were prepared from 

ST^^^ 30C w/w 

Arybn S 8% w/w 
and petite PF to 100% by weight 

2n,!L PF T „^ rrthetic ma gnesium silicate carrier 

RteZ^? f diUm Sa,t ° f P o| y<^boxylfc acid 
so 255 ^ Polysaccharide xanthan gum 
2D Bentone38 organic derivative of magnesium montmorillonite 

COMPOSITION EXAMPj E 7 

,. A * 8, J 1 8 P ow der may be prepared by intimately mixincr- 
Talc superfine to 100% by weight 



r/7 



75 



59 



. w , wu -/u uy wetgni 

arthropods by oral ingestion. Suitable means obtestation by. arthropods to control the 

^station inciude mechanical ^^^^^^^^ of arthrop^ 

COMPOSITION EXAMPLE 8 

S-^i^!l balt T 3y be P re Pared by intimately mixing- 
Molasses to -inno/n ™,a». 



40 



45 



SO 



to control the arthropods by aStSZ l P " fWe ^ p,eMte - tocu ^. cockroaches 8^5 flS 

COMPOSITION EXAMPLE a 
A solution may be prepared containing:- 

Dimethylsulphoxfde to 100% by volume 

dLthySCi^^ and then adding more 

arthropods, percutaneously as a po^ .7 ^I appDed to domestic animals infested bv 

po^etrafluoroethylene membrane %SSS^JSS^tZ' ^ sterilisation by filtration through a 
of from 1.2 to 12 ml of solution per 10oTtfaZT^ 

COMPOSmON EXAMPLF m 

phenol) 50/0 w/w * condensate containing 9 moles of ethylene oxide pe 



per mol of 



60 



65 



zo/o w/v of the pyrazole compound and applied to a tori „ 1° a conc entrahon of from 0.001o/ 0 to 
larvae, or plant nematodes by sprayina or to * infestat,on b V arthropods, for exampl dipterous 

arthropods, helminths or piJoS^^^T^^ ,nfested r at risk TmLSSS^S 
oontrol th arthropods, helmlnms or prSSa. 9 **** ° r b/ ^ in drinWngwaS. to 
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COMPOSITION EXAMPLE 11 

A slow release bolus may be formed from granules containing a density agent, binder, slow-release agent 
and 5-amino^cyano-1-(2,6-dichlor^ methyithiopyrazole compound at va- 

rying percentage compositions. By compressing the mixture a bolus with a specific gravity of 2 or more can be 
formed and may be administered orally to ruminant domestic animais for retention within the reticulo-rumen to s 
give a continual slow release of pyrazole compound over an extended period of time to contr I infestation of 
the ruminant domestic animals by arthropods, helminths or protozoa. 

COMPOSITION EXAMPLE 12 

A slow release composition may be prepared from:- 10 
5-Amino-3-cyano-1-(2,6-dichIor^ 0 6 to 250/0 w /w 

polyvinylchloride base to 1000/o w/w 
by blending the polyvinylchloride base with the pyrazole compound and a suitable plasticiser e g dioctyl 
phthalate, and melt-extruding or hot-moulding the homogenous composition into suitable shapes, e g 
granules, pellets, brickettes or strips, suitable, for example, for addition to standing water or, in the case of 15 
stnps, fabrication into collars or ear-tags for attachment to domestic animals, to control Insect pests by slow 
release of the pyrazole compound. 

Similar compositions may be prepared by replacing the 6-amino-3-cyancHl-(2,6-dichIoro-4-trifIuoromethyI- 
phenyl)-4-trifluoromethylthiopyrazole in the Composition Examples by the appropriate quantity of any other 
compound of general formula (I). 

The compounds of general formula (I) can be prepared by the application or adaptation of known methods 
(le. methods heretofore used or described in the chemical literature), generally pyrazole ring formation 
followed where necessary by changing substituents. 

It is to be understood that in the description of the following processes that the sequences for the 
introduction of the various groups on the pyrazole ring may be performed in a different order and that suitable 25 
protecting groups may be required as wiD be apparent to those skilled in the art: compounds of general 
formula (I) may be converted by known methods Into other compounds of general formula (I). 

In the following description when symbols appearing In formulae are not specifically defined It is to be 
understood that they are "as hereinbefore defined" in accordance with the first definition of each symbol in this 
specification. Within the process definitions, unless otherwise stated, amino refers to the unsubstituted amino 30 
group. 

Compounds of general formula (I) wherein R 2 represents an R S S02. R s SO or R 5 S group, R 3 represents the 
unsubstituted amino group and R 1 represents the cyano or acetyl group may be prepared by a process 
version "a" In which a compound of general formula (II) wherein R 8 represents a cyano or acetyl group is 
reacted with a compound of general formula R2CH 2 CN, preferably a molar equivalent thereof, generally in the 35 
presence of an anhydrous inert organic solvent, e.g. ethanol, and a molar equivalent of a base, e.g. sodium 
ethoxide, and at a temperature from 0° to 50° C. 

Compounds of general formula (I) wherein R 2 represents an R 5 S group and R 3 represents an amino group 
-NR 6 R" wherein R 6 and R 7 each represent a hydrogen atom or a straight or branched chain alkyi, alkenylaikyl 
or alkynylalkyl group as hereinbefore defined may be prepared by a process version "b" In which an 40 
intermediate corresponding to general formula (I) in which R 2 is replaced by the hydrogen atom is reacted with 
a compound of general formula:- 

R 5 SCI (Hi) 

(wherein R« is as hereinbefore defined) in an inert organic solvent, preferably chloroform or dichlorqmethane 
optionally In the presence of a base, preferably pyridine, and at temperatures from 0° to 50° C. ' 45 

Compounds of general formula (I) wherein Ri represents a chioiine or fluorine atom, R 2 represents an 
R 5 S02, R 5 SO or R&S group, and R 3 represents an amino group may be prepared by a process version "c" In 
which a compound of general formula (IV) wherein X and y both represent chlorine atoms or both represent 
fluorine atoms, is reacted with a phenylhydrazine of general formula:- 

R*NHNH 2 (V) a 
(wherein R* is as hereinbefore defined) or an acid addition salt thereof, e.g. the hydrochloride, in an inert 
solvent, preferably ether or tetrahydrofuran, and optionally in the presence of a base, e.g. triethylamine or 
sodium acetate, and at a temperature from 0 rt to the reflux temperature of the solvent. When an acid addition 
salt of the compound of general formula (V) is used, the reaction with the compound of general formula (IV) is 
effected in the presence of an aikali metal, e.g. sodium or potassium, acetate, carbonate or bicarbonate. 55 

According to a further process version "d" (1), compounds of general formula (I) wherein R 2 represents an 
R 5 S group, R1 represents a chlorine, bromine. Iodine or fluorine atom or a cyano or nitro group and R 3 
represents an amino group may also be prepared by the reaction of corresponding 4-thiocyanatopyrazoles 
with an organometallic reagent such as a compound of general formula:- 

R*-Mg-Xi (VI) n 
wherein R 5 is as hereinbefore defined and X 1 represents a halogen atom in an inert solvent, such as diethyl 
ether or tetrahydrofuran, and at a temperature from -78° C to the reflux temperatur of th reaction mixture or a 
compound of g n ral formula:- 

R 9 -C^C - U+ (IX) 

wherein R 9 -CsC ~ corresponds to R« in (I), in an inert solvent, such as tetrahydrofuran or diethyl ether, at 65 
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Alternatively, according to process version »h» /ov ~ 
an R 5 S group wh rein R*S is SETS I i JSn^T^ * 9 ene ^ formula (I) in which R* represents 

Of ffXM torLT™ 1 *' " a rea ^ P™*** Soto bo ro ^'K^S 

Alternatively, according to process version "d- mi ~~ 
at a temperate from ambient to i«l^^^^ M ^^" al ^«anil^c<ate<^la^^ 

S^ 1 b T 0f0nn ° r iodine or anhydrous cSc^forfd? JT 6 " 06 ° f 8 SUitab,e Wna«ng agS 
optionally in the presence of an inert solvent nr«fa«K* * at tem P*r*tons from 0°C to 100°c 
According to a further process !StoS^ P 2S!5 V acetonitrila or chloroform. °° °" 

fluorine atom and R3 represents a hydn£en fatom SSl! 9eneral formu,a 0> herein R1 represents a 
corresponding amine wherein R i is ranked 12 • am,no 9 rou P ma y prepared bv diazotlsatiWrf *L* 

fluorine atom ore cyano g^nd R^^rSS^ f"" - f * 5B ' W ">"* ' R1 Resents a 
ZE^f*-!, * 3 haHde of 9 eneraJ fo^M^relnttr e ^ m ° r J? S amin ° srou P ma V ^ prepaid b* 
metalfluonde, preferably caesium fluoride orwtth a mJ*»i P ^ ntS a chtorine or bromine atom wtth^Jkali 
In an ,nert solvent, preferably sulplSuTe ^nd^ 

According to a further process ^rJ^-h^cS^S^!^ ^ ambient to 150 °C SCOnt,mons 
group and R2isag ro upR 6S 0 2 or R^omay'b^ren^^^ 

„*™~r°" of me Intermediate acid chloride with ^ 81 amblent to reflux temperature, followed 
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oxychloride at a temperature from 50° C to 250° C. 

According to a further process version "j*. compounds of general formula (I) wherein R 1 is the acetyl group 
and R 3 represents a hydrogen atom or th amino group may be prepared by the reaction of the corresponding 
nitrile of formula (I) wherein R 1 is the cyano group, or of esters wherein R 1 is replaced by an alkoxycarbonyl 
group or of carboxylic acids wherein R 1 is replaced by a carboxy group with methyl lithium In an inert solvent 5 
e.g. toluene, and at temperatures from -78° C to ambient. Alternatively the nitrii of formula (I) wherein R 1 is the 
cyano group or ester wherein R*» is replaced by an alkoxycarbonyl group may be reacted with a Grignard 
reagent CH 3 MgX 3 wherein X 3 represents a halogen, preferably iodine atom, in an inert solvent, e.g. diethyl 
ether or tetrahydrofuran, and at a temperature from 0°C to the reflux temperature of the solvent 

According to a further process version "k", compounds of general formula (I) wherein R 1 represents the 10 
acetyl group and R 3 is as defined above may alternatively be prepared by oxidation of alcohols corresponding 
to general formula (I) wherein R1 is replaced by a 1-hydroxyethyl group, with an oxidant, preferably pyridinium 
chlorochromate, in an inert solvent, e.g. dichloromethane, and at a temperature from 0°C to the reflux 
temperature of the solvent. 

According to a further process version "I", compounds of the general formula (I) wherein R* represents a is 
formyl group and R 3 is as defined above may be prepared by the reaction of the corresponding nitriles of 
general formula (I) wherein R 1 represents a cyano group with 

(1) a suitable reducing agent preferably diisobutylaluminium hydride in an inert solvent preferably 
tetrahydrofuran and at a temperature from -78° C to the ambient temperature, followed by mild hydrolysis 

with an acid, e.g. dilute hydrochloric acid, at room temperature ; or 20 

(2) Raney nickel in formic acid preferably at the reflux temperature of formic acid. 

Derivatives of the 5-amino group form a further feature of the present invention and are collectively referred 
to as process "m*. Compounds of general formula (I) which conform to general formula (IA) wherein R 6 
represents an R"C( = 0)- group, wherein R" represents a straight or branched-chain alkyl or alkoxy group 
containing from 1 to 4 carbon atoms, and R 7 represents a hydrogen atom or an R 11 C(«0)- group which is 25 
identical to the group RHC(-O)- represented by R 6 or -NR*R 7 represents a cyclic imide as hereinbefore 
defined, may be prepared by the reaction of a compound of general formula (I) wherein R 3 represents the 
unsubstltuted amino group, or an alkali metal salt thereof, with a compound of the general formula-- 

R 11 -CO-X* (XI) 

wherein X 4 represents a chlorine or bromine atom, or with a compound of the general formula - 30 
(R 1 1-C0)20 (XII) 

or with a dicarboxylic acid derivative. The reaction may be conducted in the absence or presence of an inert 
organic solvent, for example acetonitrile, tetrahydrofuran. a ketone, e.g. acetone, an aromatic hydrocarbon, 
e.g. benzene or toluene, chloroform, dichloromethane or dimethylformamide, and optionally in the presence of 
an acid-binding agent, for example pyridine, triethylamine or an alkali metal, e.g. sodium or potassium 35 
carbonate or bicarbonate, at a temperature from 0° C to the reflux temperature of the reaction medium, to give 
a compound of general formula (IA) wherein R 6 represents an R 11 C( = 0)- group wherein R 11 is as 
hereinbefore defined and R 7 represents a hydrogen atom or an R 11 C(«0)- group, depending upon the 
reaction conditions chosen and/or the use of an excess of the compound of general formula pa) or (XII) or 
-NR6R7 represents a cyclic imide as hereinbefore defined. ~ 40 

Compounds of general formula (IA) wherein R 6 represents a formyl group and R 7 represents a hydrogen 
atom or a formyl group, may be prepared by the reaction of a compound of general formula (I), wherein R 3 
represents the unsubstituted amino group with formylacetic anhydride. Formylacetic anhydride may be 
prepared from formic acid and acetic anhydride and the reaction with the compound of general formula (I) may 
be conducted in the absence or presence of an inert organic solvent, for example a ketone, e.g. acetone, or an 45 
aromatic hydrocarbon, e.g. benzene or toluene, and optionally in the presence of an acid-binding agent, for 
example pyridine, triethylamine or an alkali metal, e.g. sodium or potassium, carbonate or bicarbonate, at a 
temperature from 0° C to the reflux temperature of the reaction mixture, to give a compound of general formula 
(IA) wherein R<* represents a formyl group and R 7 represents a hydrogen atom or a formyl group, depending 
upon the reaction conditions chosen and/or the use of an excess of formylacetic anhydride. 50 

Compounds of general formula (IA) wherein R« represents a formyl group or a group R 11 C(=0)- and R 7 
represents a hydrogen atom may be prepared by the selective removal by hydrolysis of an R 1 1 C( - O)- group 
or a formyl group from a compound of general formula (IA) wherein R 6 and R 7 both represent a R 11 C(=*0)- 
group or a formyl group. Hydrolysis is effected under mild conditions, for example by treatment with an 
aqueous-ethanolic solution or suspension of an alkali metal, e.g. sodium or potassium, bicarbonate, or with 55 
aqueous ammonia. 

Compounds of general formula (IA) wherein R 3 represents a straight or branched-chain alkoxycarbonyl 
group containing from 2 to 5 carbon atoms which is unsubstituted or substituted by one or more halogen 
atoms, and R 7 represents a hydrogen atom may be prepared by the reaction of a compound of the general 
formula (IB) wherein R^ represents an alkoxycarbonyl group R™C( - O), wherein R 13 represents a straight or 60 
branched-chain alkoxy group containing from 1 to 4 carbon atoms (which is unsubstituted or substituted by 
one or more halogen atoms) or a phenoxy group, with a compound of the general formula- 

R 13 -H (XIII) 

(wherein R* 3 is as hereinbefore d fined) to replace afirst group represented by th symbol R12 by a hydrogen 
atom, and to replace the second group represented by the symbol R 12 by an alkoxycarbonyl group when R12 65 
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^iS°; g :; P i^^;S «» ~- *"* representee by the symbol 
apparent to those skilled in the M IhmSLd SSZSt5 > reprea fJ? 8 "««>xycarbonyl group. As will be 
the appropriat compounds of geneS SSnS S2 ^Sif ST - T'* (IA) ' S ° Dteined by se,ec «°" of 
inert aqueous-organic or orgajite sXent^ ™1e afaSolS^tE^t" 1 ? ,n wat r or an 

or an aromatic hydrocarbon, e.g. benzene rte^SbtS *> 4 carbon atoms, e.g. ethanol. 
general formula (XIII), at a temrjer^r* from , -22 ♦ ♦ V. preferab| y 80 excess of the compound of 
mixture and. if ^oeJ^^eS^^^^^^ to *• reflux temperature of the WkS 
metal alkoxide, e.g. oTL com^un^ner^foSSS ^ 8 ^ SXamP ' e *" 

potassium, derivative of a compoun * * ^ »» sodium or 

group may be prepared by the reacfton ?Jm~~JZZTJ ' hemn R re P™sents a phenoxycarbonyf 

"5555? (,) (where,n R3 reprSente » e 

aloTpou^ 
(R14-C0) 2 0 (XV) 

Rii C (=0)- may be effected by seleS hydroS unde? r^ Tn^H^ T C(=0) - Removal of the 9™u P 
alkali metal. e.g. sodium or po4siuThvdrSdeta .f^ 008 ! fOT example b * fr eatment with an 
example a lower alkanol, t^nSEiST^^ 

*S3£tt l gZZT* ™- ' R6 ™ "JS and R 7 . represents a greup 

"P^n^^ R6 re t pre ^ ntS 8 atom «* « 7 

compound of the general formula- ' S ' S ° d ' Um ° r P otassium - derivative thereof, with a 

45 R 16 -X5 (XVI) 

temperature up to the reflux temperature^* ih* ^T^f^ ' at a tem P e rature from laboratory 
formula (U) is used, in the pre^eTa^e g tSb oT^ "* 8 C ° mP ° Und <* gene,S 

described. where appropriate ^S^SSSS^T^ a Sim0ar manner * P«S2ss S 
Compounds of general uSi^S^^T^ compound of general formula (XI) or (XII). 
branched^alnal^aJkenylalkToraiZv^ L ° f R re P«sents a straight or 

by R« and R7 beingidenflcTrXr VS^SESSS*^ S ^f° n atoms " 9™P* represented 
represents the unsubstttuted amino gnS^anaS^Z a „ 01 fo ""ula (I), wherein R3 

a compound of general formula fXVll in th» ' 9 ' sod,um or Potassium, derivative thereof with 

aromatic hydrocarbon. ££££ G £ 'SSSSTS * for «-5Sn 

metal, .g.sodiumorp tassium, blcartoSe at £2 E^P 16 ff 18 ' W 801 ^^ or an alkali 
reaction mixture. «*™onaie. at a temperature from 0"C up to the reflux t mperature of the 
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unsubstltuted or substituted on methylene by a straight or branched-chain alky! group containing from 1 to 4 
carbon atoms may be prepared by the reaction of a compound of general formuia (I) (wherein R3 represents 
the unsubstituted amino group) with a trisaJkoxyalkane in the presence of an acidic catalyst eg 
p-toluenesulphonic acid, at a temperature from ambient temperature to the reflux temperature of the reaction 
mixture. $ 

According to a further process version V, compounds of general formula (I) wh rein R 3 represents a 
group -NHCrteR 16 wherein R™ represents the hydrogen atom or a straight or branched^haln alkyl group 
containing from 1 to 4 carbon atoms may be prepared by reaction of a compound of general formula (I) wherein 
R 3 represents -N = C(ORi 7 )R™ wherein represents a straight or branched-chain alkyl group containing 
from 1 to 4 carbon atoms with a reducing agent, preferably sodium borohydride. The reaction may be effected 10 
in an inert organic solvent, ethanol or methanol being preferred, at a temperature from 0°C to the reflux 
temperature of the reaction mixture. 

Compounds of general formula (I), wherein R 3 represents a halogen atom, may be prepared by diazotisation 
of the corresponding compound of general formula (I) wherein R 3 represents the amino group, adopting the 
procedure of process Y used above to prepare compounds of general formula (I) wherein R1 represents a 75 
halogen atom. Fluorides of general formula (I) wherein R 3 represents a fluorine atom may also be prepared by 
a halogen exchange reaction of halides of general formula (I) wherein R 3 represents a chlorine or bromine 
atom, adopting the procedure of process "g" used above to prepare compounds (I) wherein R1 represents a 
fluorine atom. 

According to a further process version "p". compounds of general formula (I) wherein R* represents the 20 
formyl, acetyl, cyano or nitro group, R2 is as defined, and R 3 represents a fluorine atom may be prepared by a 
halogen exchange reaction with a compound of general formula (I) wherein R 3 represents a chlorine or 
bromine atom by heating with an alkali metal fluoride preferably caesium fluoride In an inert solvent preferably 
sulpholane and at a temperature from 50° C to 150°C. 

According to a further process version - q\ compounds of general formula (I) wherein R 3 represents a 25 
hydrogen atom may be prepared by treatment of a compound of general formuia (I) wherein R 3 represents an 
amino group, with a diazotising agent preferably tertiary butyl nitrite in a solvent, preferably tetrahydrofuran 
and at ambient to the reflux temperature. 

According to a further process version "r", compounds of general formula (IA) wherein R1 represents a 
cyano or nitro group, R2 is a group R«S0 2i R 6 and R 7 each represents a straight or branched chain alkyl 30 
alkenylalkyl or alkynylalkyl group containing up to 5 carbon atoms and R 7 may also represents a hydrogen 
atom may be prepared by the reaction of a compound of general formula (I) wherein R 3 represents a halogen 
preferably bromine, atom with the corresponding amine within general formula R 6 R 7 NH, or dimethylhydrazine 
when R 6 and R 7 are both methyl, in an inert solvent preferably dioxan. tetrahydrofuran, N.N-dimethyfforma- 
mide, dimethyls ulphoxide or sulpholane and at a temperature from 25° to 100°C. 555 

Intermediate compounds of the general formula (II) wherein the R 8 group represents a cyano or acetyl 
group may be prepared by diazotisation of the aniline R 4 NH 2 (wherein R4 is as hereinbefore defined) generally 
with a solution of a molar equivalent of sodium nitrite in a mineral add, e.g. a mixture of concentrated sulphuric 
acid and acetic acid, at a temperature from 0° to 60° C, and then reacting with a compound of formula 
CH 3 COCH(CI)CN [preparation described in J. Org. Chem 43 (20), 3822 (1978)] or a compound of general 40 
formuia CH a COCH(a)COCH 3 in the presence of an inert solvent, e.g. a mixture of water and ethanol, 
optionally buffered, e.g. with excess sodium acetate, and at a temperature from 0° to 50° C. 

Intermediates corresponding to general formula (I) in which R 3 represents an amino group, R 2 is replaced 
by the hydrogen atom, and R 1 represents the cyano group may be prepared by diazotisation of the aniline 
R 4 NH 2 (wherein R 4 is as hereinbefore defined) generally with a solution of a molar equivalent of sodium nitrite 45 
in a mineral acid, e.g. a mixture of concentrated sulphuric acid and acetic acid, at a temperature from 0° to 
60°C, and then reacting with a compound of general formula:- 

NOCH 2 -CH(CO-R18)CN (XVII) 
wherein R 18 represents an alkoxy group containing from 1 to 6 carbon atoms, preferably the ethoxy group, or a 
hydrogen atom in the presence of an inert solvent, e.g. a mixture of water and ethanol, and optionally buffered, so 
e.g. with sodium acetate, and at a temperature from 0 to 50° C. Subsequent mild hydrolysis with a base such as 
aqueous sodium hydroxide, sodium carbonate or ammonia may be necessary to effect the cyclisation 

Intermediates of general formula (XVII) used above, in which R« represents the hydrogen atom may be 
employed as alkali metal enolate salts which are converted into the aldehydes under the acidic conditions of 
the above coupling reaction. ^ 

Intermediates corresponding to general formula (I) in which R1 is as defined with the exclusion of the formyl 
group, R2 is replaced by the hydrogen atom and R 3 represents an amino group may be prepared by 
decarboxylation of a compound corresponding to general formula (I) wherein R 2 is replaced by the carboxy 
group, generally performed by heating at a temperature from 100°C to 250°C optionally in the presence of an 
inert organic solvent, particularly N.N-dimethylaniline. Alternatively intermediates corresponding to general 60 
formula (I) in which R2 is replaced by a hydrogen atom, R 1 is as defined with the xclusion of the formyl group, 
and R 3 represents an amino group may be prepared directly from esters corresponding to general formula (I) 
wherein R2 represents a group -COOR in which R repres nts a straight or branched chain alkyl group 
containing from 1 to 6 carbon atoms, by heating in an inert organic sorv nt preferably acetic acid at a 
temperature from 50°C to reflux, in the presence of a strong acid preferably hydrobromic acid. Wh n the R1 es 
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group within the definition of this process is a chlorine or fi. m H» »♦„ 

alsooccurtoglvelnt rmediat sXre^a^Ra™^^^^ "'"^rtant halogen xchangemay 

Intemi diet carboxy ompounds cotrLn«n^n^ 8311 fin f dar, dR 1 represents a bromine atom, 
ex iusionof the ^^^Z^^^^^^^^ in -** * 1 Is as defined with the 
prepared by hydrolysis of esters wherein R° S.^h^ 8reup and R re Presents an amino group may b 
an alkali metal hydroxide in .^SSSSS as H 5S25L £B"2°7 38 deflned ^ *«■ 
temperature of the reaction mixture aqueous alcohol at a temperature from Q°C to the reflux 

Intermediates corresponding to ireneS to™!.* ^ ! oT 50 Cto »e reflux temperature, 

prepared by reaction of nitn.ee ZSSSt J?££L * 7^ * a fom * ^up may be 

preferably diisobutyl aluminium hydride in an IStS^J^^^JTf SUitabte reducin 9 a 9 ent - 
-78°C to ambient temperature solvent, preferably tetrahydrofuran at a temperature from 

prepTd^r^ * fc.rep.aced by a cyano group may be 

0-*<*chtorodk^^ 

process version w. °™<-yanoetnyiene}, with a phenylhydrazine (V) in a similar manner to 

Intermediates of general formula (XX) wherein R19 ran r«o^ „« 
represents a hydrogen atom or an arn^no g^ntv be SSZSS^L? 9 !" OUp or a »«* 0 0™ «™ and R3 
acid azide corresponding to general fonmila m K2*3T^ ^ P^**™" 8 a rearrangement of the 

the hydrogen atom and V £ reSacST CON K^EM^ "J"" 1 ** R2fe ^cedby 
temperature from 50°C to 150°C to give an feSanWSS,T«,^J^ ! olvent such 33 to "«ene at a 

reagent such as diphenyl phosphorvl azide in d.^. « are as defined above with an azide transfer 

may be prepared bv 

ethoxycarbonyl, using a base such as solium hy£oxide a^TS^l by f ^^^V 8~up e.£. 
temperature from 0»C to the reflux temperie of Z so^em 88 aqUe0US ^"o^ and * * 

compound (I.) wherein R« is replaceJ I by a^OOR o^^Z^T^^t^"^^ 0 ^^^ 
compound of general formula R«CH 2 CN whe^n Ril fe « hl^ ^ * ' S 38 nereinbef °re defined, with a 

o, W «,» a ^ortS™ S^ST^r,^ PMSS »"" <X»> wherein X> fe 

Intermediate salts (XXI) wherein xe is -0- Na+ or -0-K+ maw Ha t 
literature, wherein active methylene compounds RStSTrM « V P re P ared b V m *hods described in the 
oblate. In the presence of am talalkoxS T* Tso^hfm Slvl? r ^ Cted Wtth oxalates - e -9- diethyl 

ethanol, and at a temperature from ffi»c to th«f ^S. ^ ♦ OXlde • ,n 30 inert S0lVBnt > e -9- an ale hoi such as 

Intermediates corresponding T o neraTfSmut, m ^ t ! mpe r rature of solvent. SUCn 88 

be prepared by the reaction oSJd '^Z^tS^SE^ * * 1-hydroxyethy. group may 
repres nte the hydrogen atom or an 
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halide, in an Inert solvent, e.g. ether or tetrahydrofuran, and at a temperature from ambient to the reflux 
temperature of the solvent 

Intermediat 4-thiocyanatopyrazoles corr spondlng to general formula (I) in which R 2 is replaced by the 
thiocyanato group and R 3 represents the amino group may be prepared by the reaction of a compound 
corresponding to gen ral formula (I) in which R 2 is replaced by the hydrogen atom with a thiocyanating agent, s 
such as alkali metal or ammonium salts of thiocyanic acid (e.g. NaSCN) and bromine, in an inert organic 
solvent, such as methanol, and at a temperature from 0°C to 100°C. 

Intermediate disulphides of general formula (VIII) may be prepared by the hydrolysis of thiocyanates in which 
R 2 is replaced by the thiocyanato group and R 1 represents a chlorine, bromine or fluorine atom or the cyano or 
nitro group using hydrochloric acid in the presence of ethanol or by reduction with sodium borohydride in 10 
ethanol, both being at a temperature from ambient to reflux. Alternatively the thiocyanates may be converted 
into compounds of general formula (VIII) by treatment with base, preferably aqueous sodium hydroxide and 
preferably under phase-transfer conditions wtth chloroform as co-solvent and in the presence of a phase 
transfer catalyst e.g. triethyl- benzylammonium chloride and at a temperature from ambient to 60° C. 

Intermediate diaminoesters corresponding to general formula (I) in which R 1 and R 3 represent the amino is 
group and R 2 is replaced by an ester group -COOR as hereinbefore defined containing from 2 to 7 carbon 
atoms, may be prepared by reaction of an appropriately substituted phenyihydrazine of general formula (V) 
with an alkali metal salt of an alkyl dicyanoacetate of general formula:- 

ROOC-CH(CN) 2 (XXII) 

(wherein R is as hereinbefore defined) preferably potassium ethyl dicyanoacetate using hydrochloric acid, at 20 
ambient to reflux temperature. Alkyl dicyanoacetate potassium salts may be prepared by reaction of the 
appropriate alkyl chloroformate with maJononitrile in the presence of potassium hydroxide in tetrahydrofuran 
at a temperature of 0 to 100° C. 

Intermediate diaminosulphonyipyrazoles corresponding to general formula (I) in which R* and R 3 represent 
the amino group and R 2 represents a sulphonyl group R 5 S02 may be prepared in a similar manner to the 25 
process just described by reaction of a phenyihydrazine (V) with an alkali metal salt of a suitable 
aikylsulphonylmalononitrile of general formula: 

R 6 S0 2 -CH(CN) 2 (XXIII) 
(wherein R 5 is as hereinbefore defined). 

The preparation of compounds of general formula (XXIII) is described in the literature. 30 

Intermediate esters corresponding to general formula (I) in which R 1 represents a chlorine, bromine or 
fluorine atom or a nitro group, R 2 is replaced by a group -COOR as hereinbefore defined, and R 3 is an amino 
group, may be prepared in a similar manner to process version T via diazotisation of compounds 
corresponding to general formula (I) in which R 1 is replaced by an amino group. 

Intermediate esters corresponding to general formula (I) in which R 1 is replaced by a group -COOR as 35 
hereinbefore defined, R 2 is replaced by the hydrogen atom, and R 3 represents an amino group, may also be 
prepared from the reaction of a phenyihydrazine of general formula (V) with an alkali metal salt of general 
formula (XXIV) wherein M is sodium or potassium and R is as hereinbefore defined. The reaction is performed 
in an acidic medium generally dilute sulphuric acid, optionally in the presence of a co-solvent e.g. ethanol, and 
at a temperature from ambient to the reflux temperature of the solvent 40 

According to a further feature of the present invention there are provided intermediates of general formula 
(XXV), useful in the preparation of compounds of general formula (I), wherein R* is as defined for R 2 or 
represents the hydrogen atom, a thiocyanato, formyl, cyano or carboxy group, a straight- or branched-chain 
alkoxycarbonyl group containing from 2 to 7 carbon atoms or the dlthlo group (which Joins two pyrgzole rings 
for example as in formula (VIII)), R 3 * is as defined for R 3 or represents the diphenoxycarbonylamino group, and 45 
R 1 ' is as defined for R1 or represents the amino, 1-hydroxyethyi, carboxy or carbamoyl group or a straight- or 
branched-chain alkoxycarbonyl or alkoxycarbonylamino group containing from 2 to 7 carbon atoms, 

with the exclusion of compounds of general formula (I) and of those compounds of general formula (XXV) 
wherein R 4 represents 2,6-dichlorc-4-trifluoromethylphenyI, R 2 * represents the cyano group, R 1 ' represents 
the cyano group and R 3 * represents the amino, acetamido, dichloroacetamido, t.butylcarbonylamino, 50 
proplonamido, pentanamido, bls(ethoxycarbonyl)amino, ethoxycarbonylamino, methylamino or ethylamino 
group, 

or R r represents the chlorine atom and R 3 * represents the amino, t-butylcarbonylamino, bis(ethoxycarbo- 
nyl) amino or ethoxycarbonylamino group, 

or R 1 ' represents a bromine or iodine atom or an amino or ethoxycarbonyi group and R y represents the 55 
amino group, 

or R 1 ' represents the fluorine atom and R 3 * represents the hydrogen atom or the amino group, 
or R 1 ' represents a nitro, amino, tbutoxycarbonylamino or ethoxycarbonyi group and R 3, represents the 
hydrogen atom; 

R 4 represents a 2,4,6-trichlorophenyI, 2-chloro-4-tiifluoromethylphenyl or 2 f 6-dichlorc-4-trifluoromethoxy- 60 
phenyl group, R* represents the cyano group, R 1 ' repr s nts the cyano group and R y represents the amin 
group; 

R 4 represents a 2,6-dichloro-4-trrfluoromethoxyphenyl group, R^ represents the cyan group, R 1 ' 
represents the chlorine atom and R 3 ' represents th amino group; and R 4 represents th 2,6-dichloro-4-trffluo- 
romethylphenyl group, R* represents th methanesulphonyl group, R 1 ' represents a carboxy, carbamoyl or 65 
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6t ^S^ gr0 " P ^ d "* repres group. 

^fSfot^^^ fe * P^-ed folate, 

formula (I) according i^SJS^SZJST^ V**™* 0 " ° f - Oenera. 

Sn^SSI 3 — < M ** * BaKer Ltd 40/60 flash siiica) at a ^ 
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Compounds No s. 1, 2, 3, 4 5 6 7 fi o <n « 4A , a 

A solution of S^&^jkikm^^k^ 14 J S . 90 
(100ml) was stirred mag^Kly to^^^S^?^ P ^ ofe dichloromethane 
(10.8g) in dichloromethaL (50m? wSr Kl! 3 S l Ut,0n of ™"°romethylsulphenyl chloride 
washed with water (lOOmO.dried 0^^^^^,^ Z*^* ^ then 
give a solid (26.3g). This solid was rec^nr d ^m^r n ^ Phat6, fiftered ' and ^Porated in vacuo to 

By proceeding in a similar manner but reolacina «2sI™LIS5T T^ 13 (24 ' 2g) m P- 169-171°C. 
nyOpyrazole by the hereinafter indicaS 

^"orom^ylsulphenylchtorideuniessTthSs^Sffi- Pyra2 °' e th9re was obtained'from 

* ^"J?^ rap. 125-126-C. 

SSSW^^ in the 

5-Air.ino-3-cyano-1-(2 4 

the fo rmt^gl ( ^°^ m.p. 202-204-C, in 

5 -Amino-1-(24)romo^tn^uo ro metn^ew»tSn^^f ^^tnfluoromethylphenyijpyrazole. 
form of a pale yellow soiid. ^^^t^^^^^ 1 ^^^ «"P- ISsWc, in the 
5-Ammc^-cyano-1-(2.6-dichloro^^ 

thefonnofaflghtbrownsoDd.trSro^S^ ™* * 

difluoromethylsulphenyl chloride ■no- <s -cyano i-(2.6-dichlono-4-tnfluoromethylphenyl)pyrazole and 

petroleum ether (2:1); ta« &LhSJSS2TS etSSSSSSZ^^ 9 ?" and 
ropropylsulphenyl chloride. ^.o-a'cnioro-^tnfluoromethylphenyl) pyrazole and heptafluo- 

^^yanopymzole and empio^^^^ 2jJ> J H>Hw^^ 
jSS2RS2^^ n,p. 245-24™. in 

^ooe ro eS?3f Pyrazi T^™^ 
su y ,p P nen^h^ 

overnight there was obtained: equivalent of pyndine to the reaction mixture after stirring 

ether/hexane (1:1); from S^o^c^SeSichlor^^^ ^romatography eluting with diethyl 

By proceeding in a similar manner but emoloJno fa SE?^. w ™ et Wphenyl)pyrazole. 

was obtained: employing a molar equivalent of pyridine in the reaction solution there 

SeTo'rnT^^ m.p. 149 - 15 0^c in 

methylphenyljpyrazole. rec, V sta »«sation from hexane from 5^lno^chloro-1-(2.6^cnloro^trifluor " 

EESSSE^^ m. P . 154.5,156»C 

ane, starting from &^no^raSSthl!^ hexane/ethyl acetate and then from he^e/cydohe£ 
^Amino-1-(2,6-dichloroX^o™thi^ i *'°; o ^- trifluo « 1 omethylphenyl)py ra zole. V 
^ofiwhfte^^^ US-WC. in 

5-Amino^.chlorodffluorom thylmio-3-cy^^ r0pyraz te - 

m -P- W - 1M °C.inmefoimofawhttesolM 

SEJK5 d ft 1 ** Perf ° rmanCe Product 
25cm) and Juting with acetonitrile/wat r (3:2). en w"W a 8 micron irregular column (21.4mm x 
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Reference Example 1 

5-Amino-3H^o-1-(2,6^ichloro used | n the above Example was pre- 

pared as follows: w 

A suspension of nltrosyl sulphuric acid prepared from sodium nitrite (7.0g) and concentrated sulphuric acid 
(27.5ml) was dHuted with acetic acid (25ml), co led to 25°C, and stln-ed mechanically. T this was added a 5 

O ^ 2 ^ dich,oro ^^"oromethylanfline (21.2g) in acetic acid (50ml) dropwise over 15 minutes at 
25-32 C. This mixture was heated to 55° C for 20 minutes and poured onto a stirred solution of ethyl 

^ dl( ^ an0pr0pi0nate (14 0g) ln acet ' c acld (60ml) and water ( 125m| ) at 10-20°C. After 15 minutes, water 
(200ml) was added, and the oily layer separated. The aqueous solution was then extracted with 
dteh oromethane (3 x 70ml) and the extracts combined with the oil and washed with ammonia solution (to 10 
pH9) . The organic phase was then stirred with ammonia (20ml) for 2 hours, and the dichloromethane layer then 
separated. This was washed with water (1 x 100ml), 1N hydrochloric acid (1 x 100ml), dried over anhydrous 
magnesium sulphate, filtered, and evaporated in vacuo to give an oily solid. Crystallisation from 
toluene/hexane gave the title compound as brown crystals (20.9g), m.p. 140-142°C. 
By proceeding in a similar manner but replacing the 2,6^ichlon>4-trifluoromethylani0ne by the aporoDriatelv 
substituted anOines there was obtained: «FH*upnaieiy 
5-Amino-3^ano-1-(2.6-dichlor^ in the form of a fawn solid, m.p 

119-120.5°C, from 2,6-dichloro-4-trifluoromethoxyaniIine. 

5-Amino^^ano-1-(2,6^ichloro-^ifIuoromethoxyphenyI)pyrazole, after washing the initially formed product 
as a solution In dichloromethane with saturated sodium carbonate solution. The title compound was obtained 
as a yellow solid after recrystallisation from toluene, m.p. 120.5-122.5°C, from 2,6-dichloro-4-difluoromethoxy- 
aniline. 

5-Amino-1-(2-chloro^-trifluo in the form of an orange crystalline solid 

m.p. 133-135°C, from 2-chloro-4-triflupromethylanfline. 5-Amino-3-cyano-1-(2,4,6-trichlorophenyl)pyrazole in 
the form of a light brown solid, m.p. 155-1 56° C, from 2,4,6-trichIoroaniIine 

5-Amlno-3-<^ano-1-(2,6<iibromcH4-trifluoromethyIphenyl)pyrazole in the form of a yellow crystalline solid 
m.p. 142-1 46° C, from 2,6-dibromo^trifluoromethylannine. 

5-Amino-1-(2-bromo-6-chloro^^ In tn e form of a brown crystalline 

solid, m.p. 146-148° C, from 2-bromo-6-chlon>4-trif1uoromethylaniline. 

5-AmincHl-(2-bromo^trifluoromethylpheriyl)^yanopyrazole in the form of a yellow crystalline solid 
m.p. 159-162°C, from 2-bromo-4-trifluoromethylaniline. 

5-Amino-^hloro-1-(2,6-dichloro-4-trifluoromethylphenyl)pyi^ole, used in Example 1, was prepared as 
follows: 

A mixture of 5-amino-3H3hloro-1-(2,6H*ich^ (50g) and 

hydrochloric acid (6N; 75ml) in glacial acetic acid (75ml) was heated at reflux for 24 hours. The cooled reaction 
mixture was evaporated to low bulk and basified to pH 12 with sodium hydroxide (2N) and extracted with 
diethyl ether (3 x 75ml). The ether extracts were combined and evaporated in vacuo to give a mixture of 
5-amino and 5-acetamido pyrazoles in the form of a yellow gummy solid (3.5g). This solid was dissolved in a 
mixture of hydrochloric acid (6N; 30ml) and dioxan (60ml) and heated at reflux for 48 hours. The volatiles were 
removed in vacuo and the residue purified by column chromatography using dichloromethane-hexane (4:1) 
Evaporation of the eluate containing the major component gave the title compound (1 .3g), m.p. 128-129° C in 
the form of an off-white solid. 

5-Amino-3-chloro-1-(2 f 6-dichlor^ used above was pre- 

pared as follows: ' 
Tertiary-butyl nitrite (15.0g) was added dropwise to a stirred and cooled (0°C) mixture of 3,5-diamino^1-(2,6-di- 45 
chloro-4-trffluoromethylphenyi)-4-ethoxycarbonylpyrazole (50.0g) and cupric chloride (21.0g) in acetonltrile 
(600ml) over 10 minutes. The reaction mixture was stirred for 2 hours at 0°C and 2 hours at laboratory 
temperature then evaporated to low bulk and poured into hydrochloric acid (5N; 1500ml). 

The resultant solution was extracted with dichloromethane (3 x 600ml), washed with hydrochloric acid (2N- 2 
x 600ml), dried over anhydrous magnesium sulphate and evaporated to furnish a brown tar. The tarry material 50 
was removed from the product using a dry silica chromatography eluted with dichloromethane-hexane (41 ) 
further purification by column chromatography using hexane containing increasing proportions of 
dichloromethane (60 to 80<Vb) gave the title compound (15.8g), m.p. 143-146.5°C, In the form of an orange 
solid. 

3,^Diamino-1-(2.6-dichlor^ used a5ovef ^ p re pared as 55 

follows: 

Ethyl dicyanoacetate potassium salt (35.2g) was added to a stirred suspension of 2,6-dichloro^trifluoro- 
methylphenylhydrazine (49g) in hydrochloric acid (0.9N; 220ml) and the reaction mixture stirred and heated at 
reflux for 18 hours. The reaction mixture was then cooled to precipitate a solid which was filtered off, triturated 
with diethyl ether (250ml) and dried to give an off-white solid (56g) which was recrystallised from a mixture of 60 
ethyl lac tate and hexan to give th titl compound (29.2g), m.p. 196-1 97° C, in the form of an off-white solid. 
Ethyl dicyanoacetate potassium salt was prepared as follows: 

A solution of ethyl chloroformate (520g) and malon nitrile (330g) In t trahydrofuran (500ml) was added 
dropwise over one hour to a stirred solution of potassium hydroxide (560g) and water (2.01) at a temperature 
below 40 C (external ice cooling). The reaction mixture was stirred at laborat ry temperature for 1 hour then 65 
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i!r*fu °^ ton from a mJxturc ^ ethanol and water gave the title compound f2.5a> mm^ 

S^i Ct S at ° 9raPhy e,Utin9 d,Chl0r0methane 9 ave ■» ™ e impound, rap. i^^c. In the 
S^ 1 " (2, ^ i * , ^^ UOr0methy,pheny,> - 3-fluoro^formylpyrazole. used above, was prepared as 

EXAMPLE 2 

Compounds Nos. 16, 17. 
50 Reference Example 2 



EXAMPLE 3 

Compounds Nos. 18. 19. 20. 99. 



(409) - added 

Themixturewasheatedunderrefluxforai hours, coo.ed. and the* $a£SL+> evaporated in vacuo to 
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give a brown oil as residue. This was purified by chromatography eluting with a mixture of dichloromethane and 
hexane (1:1). Evaporation of the eluates in vacuo gave 3-cyano-1-(2,6-dichIoro-4-trifluoromethylphe- 
nyi)-6^thoxymethyIeneamino-4-trffIuoromethylthiopyrazo!e as a colourless solid, m.p. 70-71 .5° C 
By proceeding in a similar manner but replacing the triethyl orthoformate with triethyl orth acetate and 
employing toluene as co-solvent there was obtained: 5 

3-Cyano-1-(2 t 6-dichloro-4-trifIuoromethylphenyl)5-ethoxyethyH thylthiopyrazole as a 

pale yellow solid, m.p. 71-73°C. 

By proceeding in a similar manner but replacing the S-amino-S-cyano-l^a.S-dichloro^trffiuoromethylphe- 
nyi)^trifluoromethylthiopyrazote ^ 

phonylpyrazole, and by employing triethyl orthoformate and toluene, there was obtained: w 

3-Cyano-1-(2,6-dichloro-4-trifluorometa^ 

m.p. 145-147° C, in the form of a cream solid. 

By proceeding in a similar manner there was prepared from 5-amino-3-cyano-1 -(2,6-dichloro-4-trifiuoro- 
methylphenyl)^4-trifluoromethylsuiphonylpyrazole and triethyl orthoformate and in the absence of toluene as 
co-solvent* 



3-Cyano-1-(2.6Klichloro-4^^ 

razole, m.p. 118.8-11 9.8° C, in the form of a white solid, and after recrystalllsation from hexane. 



EXAMPLE 4 



at reflux for 3 hours in this instance 
EXAMPLE 5 



15 



20 



Compounds Nos. 21, 22, 23, 24, 96 . 

To a stirred solution of 5-amino-3-cyano-1-(2,6Hjichloro^ 
razole (4.0g) and acetyl chloride (2.3g) in acetonitrile (40ml) at 0°C was added pyridine (1.3ml) dropwise The 
yellow solution was warmed to room temperature during 45 minutes and then heated under reflux for 24 hours 
The cooled solution was evaporated in vacuo and the residue dissolved in dichloromethane (100ml), washed 25 
with water (2 x 100ml), dried over anhydrous magnesium sulphate and evaporated in vacuo to give a buff solid 
(4.2g). This was purified by chromatography eluting with dichloromethane to give 5-acetamido-3-cyano- 
1-(2,6^ichloro^trffluoromethylphentf (2.0g) as a colourless solid 

m.p. 217-218°C, after recrystaliisation from toluene. 

By proceeding in a similar manner but replacing the acetyl chloride by proplonyi chloride there was obtained 30 

the following two compounds: 

3-Cyano-1-(2,6-dichloro^ 

m.p. 128-130°C, in the form of a white crystalline solid, and 3-cyano-1-(2,6-dichloro-4-trifluoromethyIphe- 
rt^)-5^ropionamido-4-trifluoromethylthiopyrazole, m.p. 178.5-182°C, in the form of a pale yellow solid. 
By proceeding in a similar manner, but replacing the 5-amino-3-cyano-1-(2,6-dichloro^trifluoromethylphe- 
nyl)-4-trifluoromethylthiopyrazole by 5-amino-3-cyano-1-(2,6-dichlor^ 
phonylpyrazole, there was obtained: 

5-Acetamido^cyano-1-(2,6^ m p 220-222° C, 

in the form of a cream solid. 

By proceeding in a similar manner there was obtained 5^cetamido-3-cyano-1-(2,6H*^ 
phenyl)-4-trifluoromethysulphinylpyrazole, m.p. 208-211°C, in the form of a white solid, from 5-amino-3-cyano- 
1-(2,6-dichloro-4*trifluoromethylphenyl)-4-trifluoromethylsulphinyl The reaction mixture was heated 

at reflux for 3 hours in this inetanra 



35 



40 



45 



Compounds Nos. 25, 26, 27, 28, 29, 30, 97 . 

To a stirred solution of 5-amino-3-cyano-1-(2,6<lichto 
razole (5.0g) in dry tetrahydrofuran (80ml) stirred under nitrogen at room temperature, was added sodium 
hydride (0.36g of an 80<Vb oil dispersion) during i hour. After a further £ hour, 2 drops of 15-crown-5 followed so 
by trimethylacetyl chloride (1.6g) was added, and the mixture heated under reflux for 24 hours. After cooling to 
0°C a further addition of sodium hydride (0.15g) followed by trimethylacetyl chloride (0.8g) was made, and the 
mixture refluxed for another 18 hours. The mixture was cooled, poured onto water (100ml) and extracted with 
ether (2 x 80ml). The ether extracts were dried over anhydrous magnesium sulphate, and evaporated in vacuo 
to give a yellow oil (6.2g), which was purified by chromatography eluting with petroleum ether/dichlorometh- 55 
ane (35) to give 3-^ano-1-(2.6-dichloro^tri^^ 
pyrazole (0.82g), m.p. 172.5-1 73.5° C, in the form of a white solid. 

By proceeding In a similar manner but replacing the trimethylacetyl chloride by the appropriate acvlatina 
agents there was prepared: 

3-Cyano-1-(2,6-dichlorc^ ^ 
raz le, m.p. 135-1 36.5° C, in the form of a white solid, using methyl chloroformate. 
3-Cya^-1-(a6-dichloro-4-^ thylthioyrazole, 
m.p. 83.2-85.5° C, in th form of a whit solid, using thyl chloroformate and performing the reaction at ambient 
temperature. 

5-Chloroacetamido-3K^o^ ^ 
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10 



*^^^S1^^SSJS!^^ chloride, and after purifteati n by 
^^Sld^^^ a. .» 



75 EXAMPLE 6 

Compounds Nos. 31, 32. 33. 34, 35, 36. 93 



20 



25 



30 



5^ino^ ° f i ™* oil <flspersk)nj in dry tetmhydrofumn (30ml) was added 

^^3^^ (40g) After 20 

^oceeding in a simitar manner but replacing the methyl Iodide by the appropriate alky! helices there was 
tXnerheLe, pSpaS^m g^™**'™*^^ ^^tionfrom 

meihylsulprUnvlDV^ j^ n °- 3 ^°-H2,6-dich.or^^ 

»<WHK5ffi r d heating Under reflux for « *™ «■ obtained 



40 



45 



EXAMPLE 7 

Compounds Nos. 37, 38, 39. 40. 41. 95 



55 



60 



65 



" w, i oo. **u, #1, go . 

razole"^^ 

(29.9g) was added dropwise dSitoo^nSiT^T ^""l^ dr Y acetonitrfle (63ml). Tert-butyl nrtrte 
to 2^ c a further ^SToTtert^^^r^?^" 8 ha ^ Bd "* a^Cfbr 2.75 hours. After cooling 
Evaporation in vacu o X a 2ow^i.v^HH^ 9 h * e heaHn 9 resumed for 2 

6-Bron ■ S ^H 2 ^ k riWo,c- M riS n^eri^ph^.^^^p^e. rap. leo^K-c. », 
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the form of a white solid, from 5-amino-3-cyano-1-(2.6-dichloro-44^ 
nylpyrazole. 

5-Aminc~<MDromo-1-(2,6-dichloro^ m .p. 193-195°C, in 

th f rmof a white s lid, from 3,5-diamino-1-(2 f 6-dichIoro-4-trfflu romethyiphenyl)-4-methanesulph nylpy- 
razole (preparation described in Reference Example 2), and by replacing th bromof rm by two equivalents of s 
bromine and by employing chloroform as solv nt. 

3-Bromo-1-(2,6-dichforo^trifIuoromethylph in the form of white crystals, 

m.p. 178-180°C from 3-amino-1-(2.6-dichlorc-4-trifluoroTO^ 
By proceeding in a similar manner there was obtained:- 

5-Bromo-3-cyancHl-(2,6-dichloro-4-tr^^ 70 
m.p. 147-148° C, in the form of a yellow solid. The reaction was performed at 52° C for 2 hours in this instance. 

Reference Example 3 

3-Amino-1-(2,6-dichlorc-4-trifluoromethy^ used In the Example above 

was prepared as follows: 15 
A solution of 3-tert-butoxycaj1x>nylamino-1-(2,^ 

razole (6.4g) in ethanol (150ml) was treated with 6OO/0 v/v hydrochloric acid (20ml), and the mixture refluxed 
for 1 hour. The solvent was evaporated in vacuo and the residue dissolved in dichloromethane, washed with 
sodium bicarbonate solution, then with water, dried overanhydrous magnesium sulphate and evaporated in 
vacuo. The product was recrystallised from ethyl acetate/hexane to give the title compound (3.0g) as white 20 
crystals, m.p. 222-223° C. 

3-tert-Butoxycarbonylamino-1 -(2,6-dichloro-4-trffluoromethylphenyl)-^methanesulphonylpyrazole was pre- 
pared as follows: 

A mixture of 3K^oxy-1-(2,6-dichloro^trifluorome (9-4g), and 

thionyl chloride (70ml) and N.N-dimethytformamide (3 drops) was heated under reflux for 2 hours. The solvent 25 
was evaporated in vacuo and re-evaporated in vacuo after addition of dry toluene (20ml). The resultant soDd 
was dissolved in dry acetone (60ml) and stirred, whilst a solution of sodium azide (2.1 g) in water (15ml) was 
added during 5 minutes keeping at 10-15° C. After 30 minutes the mixture was poured onto water (250ml) and 
extracted with dichloromethane (3 x 80ml). The combined extract was washed with water, dried over 
anhydrous magnesium sulphate, and evaporated in vacuo at equal to or below 40° C to give a fawn solid. 30 
The resulting azide was dissolved in dry toluene (80ml) and heated under reflux for 0.75 hour, with smooth 
evolution of nitrogen. After cooling, this was treated with tert-butanol (15g), and the mixture heated under 
reflux for two hours. After standing overnight at room temperature and evaporation in vacuo , the resulting 
brown semi solid (9.2g) was purified by chromatography on silica (Merck 230-400 mesh, 6.8Nnr 2 ) eluting with 
dichloromethane and ethyl acetate (982) to give the title compound (6.6g). 35 
3-Carboxy-1 -(2,6-dlchloro^trtfluorometh^phenyl)-4-methanesulphonylpyrazole was prepared as follows: 
A mixture of 1-(2,6-dichloro-4-trifluoromethylphenyQ-3^ (14.0g) 
and 8OO/0 sulphuric acid (3G0mi) was heated and stirred at 80°C for 4 hours. After standing at room 
temperature overnight, the solution was poured onto excess ice and the precipitated solid filtered off. This was 
dissolved in ethyl acetate, washed with water, dried (anhydrous magnesium sulphate) and evaporated to give 40 
the title compound as a buff solid (11.1g), m.p. 215-21 6° C. 

1 -(2,6-DichlorcH4-trffiuoromethylphenyO used above, was 

prepared as follows: 

To a solution of 5-amino-1-(2,6-dichtoro-4-trifluoroeth^ 

razole (17.1g) in dry tetrahydrofuran (130ml) stirred at room temperature, was added during 2 minutes, 45 
tert-butyl nitrite (33ml) . The mixture was heated at reflux for 1 .5 hours, the solvent evaporated in vacuo , and the 
residue dissolved in dichloromethane. After washing with water, drying (anhydrous magnesium sulphate), and 
evaporation a yellow solid was obtained. Recrystallisation from toluene-petroleum ether (b.p.60-80°C) gave 
the title compound as yellow crystals (15.2g), m.p. 183-185°C. 

5-Amino-1-(2,6<ncfcloro-4-trifl^ used qq 

above, was prepared as follows: 

To absolute ethanol (20ml) cooled in an ice-water bath was added sodium hydride (0.25g of an 80°/o oil 
dispersion), followed by methanesulphonylacetonitriie (0.99g) and the mixture stirred for \ hour. A solution of 
ethyl chloro(2,6-dichloro-4-trifluoromethylphenyl)hydrazonoacetate (3.0g) in absolute ethanol (20ml) was then 
added, and stirring continued for 5 hours. The yellow solid was filtered off (2.55g) and recrystallised from 55 
ethanol to give the title compound as a colourless solid, m.p. 255° C. 
Ethyl chloro(2,6-dichloro-4-trifiuoromethylphenyI)hydrazonoacetate was prepared as follows: 
Sodium nitrite (3.04g) was added during 15 minutes to stirred concentrated sulphuric acid (24m!) at 30-50° C. 
The solution was cooled to 20°C, and added dropwise during 15 minutes to a solution of 2,6-dichloro-4-triflu- 
oro- methylaniline (9.2g) in acetic acid (90ml). maintaining at 35-40°C. This solution was then cooled to +10°, 60 
and added dropwise to a stirred solution of anhydrous sodium acetate (54g) and ethyl chl roacetoac tate 
(7.0g) in a mixture of water (72ml) and ethanol (48ml) during 45 minutes with cooling such that the temperature 
was kept at 10°C. After 1 hour at room t mp rature the mixture was diluted with water, fflt red, and th solid 
dissolved in dichloromethane. This solution was dri d over anhydrous magnesium sulphate, filtered, and 
vaporated in vacuo to give the title compound as a white solid (11.9g), m.p. 96-98° C. 655 



23 



BNSDOCID: <EP 02951 17A1_I_> 



0295117 



EXAMPLE 8 

Compounds Nos. 42, 43. 44. 45 

chromatography andreorysi^lim Suene/he^rte ^ ""^ ^ f °" OWed by purificatfon b V 

-P- ^5°C. in the ton. of 

^*>1-<2.6-dich.oro+™^ 
EXAMPLE 9 

Compounds Nos. 46 4 7, 48. 49. 50. 94 

then added and afteSourSe^^rTS^' ^'T a ^ edi ° dln9(3 - 6l9, Tert - but y ,n '«te 
overnight. The solid MM o^lSv^Sh^Sf *S£ T^' * hen ^ at room «U£2l 
with sodium thiosulphate S 

™9nes'"m sulphate, the solution waV^ d,yin9 over anhydrous 

form of abrownsofid;from3.^SoT^^^ m - p - in the 

m^l 1 ^ in the form of a cream solid, 

razoie (preparation "d£SL h h£55 ^^ r ^ Mu0rome ^P hen y')^e m a TO su. P hon y .py: 

The reaction vvas performed uS dVaSSea^^ 

ambient temperature for ± hour ^ ary aceion,m,e 88 solv en t and at a temperature of 0-5«Cinitiallyandthenat 
Kn^oii*) ^. Simi,ar manner tnere ^ obtained:- 

methylsulphinyl p^ote™ ^'"^^-HS^ichloro^trmuoromethylpher^^^rS 
Reference Example 4 

solution of sodlum-iuTphte (50mn £. < ? N r ° m thane (100m,) ' w 83 "^ ««" * 

Evaporation of the oTchloromeSe gaveT S^SSi^S? w £* dr0U8 magnesium sulphate. 
3-t "utawbonytanir^ 130-13o»C. as an off white solid, 

above, was prepared as follow? cnrar ^^ uoromet hyJphenyl)-4-trlfluorom thylthiopyrazole us d 

^o^ toro +^^^+ muor(m ^ Wopyra20te ^^ ic ^ (56g) ^ dfesojved 
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In dry N,N-dimethylformamide (50ml) and tri thylamine (1.33g) added. After cooling to 5°C, a olution of 
dlphenylphosphorylazide (&63g) In N.N-dimethylformamide (20ml) was added. When the solution had reached 
ambient temperature, ft was heated to 35° C for 2£ hours. After evaporation In vacuo at a temperature kept 
below 40° C, a solution of sodium chloride (5g) in water (100ml) was added, and the suspension extracted with 
ether (3 x 100ml). The combined extracts were washed with water (50ml), dried over anhydrous magnesium 
sulphate and evaporated to give 1-(2,6HJichloro^trifluoromemylphen^ 

boxylic acid azide (5.4g). A solution of this in dry toluene (200ml) was heated under reflux with stirring for 1.5 
hours, tert-butanol (35ml) was added, and reflux continued for 4 hours. After evaporation in vacuo the residue 
was purified by chromatography eluting with dichloromethane to give the title compound (3.3g) as an off-white 
solid, m.p. 122-125°C. 

1-(2,6^Dichloro^trifluoromethylph acid used above, was 

prepared as follows: 

A solution of sodium hydroxide (1.73g) in water (50ml) was added to a suspension of 1-(2,6-cHchloro-4-trtfiuo- 
romethylphenyl)^thoxycarbonyl^triflucromemylthiopyrazole (6.8g) in ethanol (70ml), and the mixture 
heated under reflux for H hours. The solvent was evaporated in vacuo , water (250ml) added, followed by 
concentrated sulphuric acid to pH1. The product was filtered off, washed with water (100ml) and dried at 
120°C in vacuo giving the title compound (5.7g) as a grey solid, m.p. 175-1 77° C. 

1-(2,6-Dichloro^trifluoromethylp^ used above, was pre- 

pared by following the procedure of Example 8 by replacing the 5-amino-3-cyano-1-(2,6-dichIoro^t^ 
methylphenyl)-4-trifluoromethylthiopyrazole by 5-amino-1-(2,6<lichloro^trmuoromethylphenyi)-^thoxycar- 
bonyl-4-tiifluoromethylthiopyrazole. The title compound was obtained as an off white solid, m.p. 125.5-126° C. 
5-Amino-1 -{2,6-dichioro-4-trffluoromethylphentf ^ used above, 

was prepared by the procedure described in Example 1, and obtained in the form of a white solid! 
m.p. 21 3-214° C after purification by chromatography; from 5-amino-1-(2,6-dichloro-4-trtfluoromethyiphe- 
nyl)-3-ethoxycarbonylpyrazole. 

5-Amino-1-(2,6-dichloro-4-trifluoromethyi phenyl) -3-ethoxycarbonylpyrazole was prepared as follows: 
A solution of 3-cyano-2-hydroxyprop-2-enoic acid ethyl ester sodium salt (50.0g) [C.A.57:16604d N.S. Vulfson 
et al] in cold water (500ml) was stirred whilst cold sulphuric acid (2N) was added to pH1. The solution was 
extracted with ether (2 x 400ml) and the extract washed with water (200ml), dried over anhydrous magnesium 
sulphate, and evaporated in vacuo to give a yellow oil (29.4g). A solution of this in ethanol (400ml) was treated 
with 2 f 6-dichIoro-4-trifluoromethylphenylhydra2ine (51. 1g), and the solution heated under reflux overnight. 
After cooling, the solution was evaporated in vacuo to give an orange solid. Recrystallisation from 
toluene/hexane gave the title compound as a fawn solid (40.2g), m.p. 179-181°C. 

EXAMPLE 10 

Compounds Nos. 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 91 . 

A partial solution of 5-amino-3-cyano-1-(2,6-dich!oro^ 
(4a0g) in chloroform (600ml) was stirred mechanically and treated with m-chloroperbenzoic acid (61 .4g). The 
mixture was stirred and heated under reflux in an atmosphere of nitrogen for 3.5 hours. After cooling, an 40 
additional amount of m-chloroperbenzoic acid (12.3g) was added, and reflux continued for 1 hour. The cooled 
mixture was diluted with ethyl acetate (600ml), washed with a solution of sodium metabisulphite (2 x 250ml), 
then with sodium hydroxide solution (2 x 250ml) and finaliy with water (1 x 500ml). The organic layer was dried 
over anhydrous magnesium sulphate, filtered, and evaporated in vacuo to give a fawn solid. 
Recrystallisation from toluene/hexane/ethyl acetate gave 5-amino-3-cyano-1-(2,6^ichlorcr^trifluoromethyl- 45 
phenyl)-4-trffluoromethanesuiphonylpyrazole as white crystals (37.0g) m.p. 219-221 .5° C. 
A stirred solution of 5-amino^cyancM-(2,6-dichloro4^ 

(10.0g) In dichloromethane (100ml) was treated with m-chloroperbenzoic acid (4.5g). After stirring overnight 
additional m-chloroperbenzoic acid (1.6g) was added in 2 portions, and left for 2 days. The reaction product 
was diluted with ethyl acetate (30ml) and then washed in turn with sodium sulphite solution (50m!) , sodium 60 
carbonate solution (50m!) and with water (50ml). After drying over magnesium sulphate, this was filtered and 
evaporated in vacuo . Purification by chromatography on silica eluting with dichloromethane gave 
5-amino^yancHl-(2 l 6^dichIoro^trtfluoromethy1ph6nyl)^tr^ as a white solid 

(6.0g), m.p. 200.5-201°C. 

By proceeding in a similar manner and by replacing the abovementioned phenylpyrazoles by the appropriate 55 

phenylpyrazoles there was prepared: 

5-Amino-3-cyancHl-(2.6-dichloro-4-triflu^ 

m.p. 210-211. 5° C, in the form of a white solid, and 

5-amino-3-cyano-1-(2,6Kiichlor 179-180°C. in 

the form of a white solid. qq 
Both of the above two compounds being prepared from 5^ino-3-cyano-1-(2,6-dichloro-4-trifluorom th xy- 
ph nyl)-4~trifluoromethylthiopyrazol by the use of an appropriate quantity of m-chloroperbenzoic acid. 
3-Cyano-1-(2,6-dichloro-4-trffl^ m.p. 142.5-144.2° C, In 

the form of a white solid, from 3Hzyano-1-(2,6-dichloro^trifluoro^ 

and by performing the reaction at 40-50° C for 20 hours. es 
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10 



15 



Ptfftiopyrazoie. no^-cyano-i -(^6Kitehloro^triflucromethylphenyl)-4-lsopro- 

methWpteny.^^^ P™P-ed from S-aminc^romo-nS^^^ 

methyphenyDpyrazoie employing 2 EE eq^S ^ t ^ S 5^oS^S D ? 
temperature for 4 hours. equivalents of m-chloroperbenzoic acid In chloroform and^room 

By proceeding in a similar manner there was nmn^H 

30 ny^-trifluoromethylthiopynazole. ' fr ° m ^ ,n ^ htoro -H2.6^ichto^^^ 

me*ylphenyl)^trifluoromethylthiopyrJdeeK 

heating under reflux in cWoroform K hoJrs 9 Squrva,ents * nvchloroperbenroic acidllnd 

EXAMPLE 11 

Compounds Nos. 63 64 

hour and left at room temperature overnight TOs w« ML^f;^ 8 S ° Ut, ? n 016,1 h**ed under reflS 1 
htum with sodium metabisulphite sSon (SFJS^T^ (1< 2° m,) 30(1 the "Banlc «ayer washed 

fZS dr ° USm ^ iumM, P tete E ^^ ntacuooavT 2SfS" te # ?,° ,Ut,on (30ml >- *»n dried 
toluene/hexane. U2 6^rZ t i nm Jl ^^Z 9 * ' after ^crystallisation from dichloromethane/ 

40 mp. 190-192*0, in the form of .SSSST*^^ 

ttiere was prepared: "° (2,B * CWw ^™ uorome *y>Phen^ 

-tLKS 5£-~& 



-25 



30 



35 



50 



55 



50 



EXAMPLE 12 
Compound No. 65 . 



^SS^SS^L g?g, h d y SSe KS£ AftSfs^ ? Ch '°— thane (20m„ was treated with 
temperature, and stirred for a fui*er 15 minm« 12 r 15 m,nutes mixture was allowed to reach r^m 

e^mple 4] m dichloromethane (20ml) was added »nH*Ki 1, °, 9) fP re ParaMon described in Reference 

peroxide (0.31g); dichloromethane (20ml) and trifh,«^~« J p epared 88 "sing 85<Vb hvdroaen 

shrred overnight, then poured ontolSterTsoST ^S^J^**" 8 (219)] added. The mixSre S 
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EXAMPLE 13 



Compounds Nos. 66, 67 . 

Phosphorus oxychloride (20ml) was added to 5-amino-1-(2-bromcH6^hloro^trifiuoro 
bamoyM-methanesuIphonylpyrazol (4.0g) and the soluti n heated at 50-60° C for 3.25 hours, and left at room 
temperature overnight. The mixture was cautiously added to vigorously stirred water (200ml), and the 
precipitated solid collected and dried in vacuo. 

Recrystallisation from toluene/ethanol gave 5-amino«1-(24Dromo^hloro^tn^uoromethylphenyl)-<3<yano- 
4~methanesutphonyfpyrazole as buff crystals, m.p. 235-238° C. 

By proceeding in a similar manner to that described above but replacing the 5-amino-1-(2-bromo-6-chloro- 
4-trifluoromethylphenyl)-3^arba^ by 5-amino-3-csrbamoyl-1 -(2,6-dichloro- 

4- trifluoromethoxyphenyi)-4-methanesulphonyIpyrazole there was obtained: 

5- AmincHl-(2,6-dichloro-4-trffiuorom in the form of a 
white solid, m.p. 202.5-203.5° C. 

Reference Example 5 

5-Amino-3-cari3amayl-1-(2,^ used above 

was prepared as follows: 

suspension of 5-amino-3-carboxy-1-(2,6-dichloro-4-^ 

(40.0g) in toluene (160ml) was treated with thionyl chloride (150ml) and the mixture heated under reflux with 
stirring for 3 hours. The solution was evaporated in vacuo and re-evaporated after addition of toluene (100ml). 
The resultant acid chloride was dissolved in tetrahydrofuran (200ml) and this solution added dropwise during 
15 minutes to stirred ammonia solution (300ml), with cooling at 5-1 0°C throughout. After standing overnight, 
water (250m!) was added and the solution extracted with ethyl acetate (3 x 100ml). The combined extract was 
washed with water (2 x 250ml), dried over anhydrous magnesium sulphate, and evaporated in vacuo to give a 
solid (34.9g). The title compound (19.3g) was obtained in the form of a white solid, m.p. 219-220° C, after 
recrystallisation from ethyl acetate/hexane. 

•By proceeding in a similar manner but replacing the 5-amino-3-<^oxy-1-(2 > 6-dichIoro-4-trlfluoromethoxy- 
phenyI)-4-methanesulphonylpyrazole by 5-amino-1-(24jromo-6^hIoro^trffluoromethyiphenyi)-3-<»rboxy- 

4- methanesuIphonytpyrazole there was obtained: 

5- AmincHl-(2-bromo-6-chloro-4-trifluoromethylphenyl)-3-carbamoyl 
m.p. 250-253° C, in the form of a grey-brown powder. 

5- Amino-3-carboxy-1-(2,6^ichto usec | above, was 
prepared by using the method employed to prepare 3-carboxy-1-(2 f 6-<fichloro-4-trifluoromethylphe- 
nyI)-4-methanesulphonylpyrazoie by replacing the 1-(2,6-dtehloro^trifluoromethylphenyI)-3-ethoxycarbonyl- 

4- methanesulphonylpyrazole (Reference Example 3) by 5-amino-1-(2,6-dichloro-4-trifluoromethoxyphe- 
nyl)-3-ethoxycanbonyl-4-methanesulphonylpyrazole. It was obtained in the form of a white solid, 
m.p. 195-196°C. 

6- Amino-1-(2-bromo-6-chtoro-4-trffluoro used above, 
was prepared as follows: 

5- Amino-1-(2-bromch^hloro-4-trifluorom (8.0g) 
was heated under reflux with 480/o hydrobromic acid (75ml) in acetic acid (75ml) for 3 hours. After cooling 
overnight, this was evaporated in vacuo , and the residue triturated with aqueous sodium bicarbonate. The title 
compound was obtained as a grey powder (6.6g), m.p. 130-133°C, after drying In vacuo . 
5-Amino-1-(2.6-dichIoro-4-trifluo used 
above, was prepared by the procedure of Reference Example 3 by replacing ethyl chloro (2,6-dichloro-4-trfflu- 
oromethylpheny!)hydrazonoacetate by ethyl chloro (2,6-dichIoro^trifluoromethoxyphenyl)hydrazonoacetate. 
It was obtained in the form of a fight brown solid, m.p. 207°C. 

5-Amino-1-(2-bromo-6-chIoro-4-trffi^ use d 
above, was prepared similarly from ethyl chloro (2-bromo-6-chloro-4-trifluoromethyIphenyl)-hydra2onoace- 
tate. it was obtained as a white solid, m.p. 255.5-256.5° C. 

Ethyl chloro (2,6-dichloro-4-trifluoromethoxypheny1)hydrazonoacetate, used above, was prepared by the 
procedure of Reference Example 3 by replacing 2,6-dichloro-4-trifluoromethyIaniline by 2,S-dichloro-4-trffluo- 
romethoxyaniiine, and was obtained as a brown solid, m.p. 55-58° C. 

Ethyl chloro (2-bromo-6-chioro-4-trifluoromethylphenyl)hydrazonoacetate l used above, was prepared 
similarly from 2-bromo-6-chloro-4-trifluoromethylaniline, and was obtained as a buff solid, m.p. 1 16.5-1 17.5° C. 

EXAMPLE 14 

Compound No. 68 . 

A solution of sodium ethoxid prepared fr m sodium (0.36g) and absolute ethan I (50ml) was treated at 
room temp rature with methanesuiphonyl acetonitrile (1.88g) and stirred for 1 hour. To this was then added 
dropwi e with stirring, a solution of 1^hlorcn1-(2,6^ichloix>^-trifluoromethylphenyl) hydrazonopropan-2-one 
(5.0g) in ether (50ml). After stirring overnight th solution was diluted with water (100ml), extract d with ether 
(3 x 50ml), and the combined ethereal extracts dried over anhydrous magnesium sulphate, and evaporated in 
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10 



15 



^"toro-l-^e-dichlorc^^ the form of a buff solid, m. P . 176.7-178.9°C 

procedure described in Ref ren ^teS^SZ?^^' US d w ^ byth 
2.4-d.one. It was obtained in the form of a m«m 9 ,? ch,orTOTOtoac etate by 3-chloropentan- 
petroleum ether b. P .60-80»C. " 9ht brOWn sol,d ' m * after recrystaJlisaS. W, 

EXAMPLE 15 

Compounds No s. 69, 70 71 72 71 7a -, b t, — 

A solute of ^amino^o?H?^^a m 
methanol (50ml) was stinBo^rni^e^a?7^^ (3 1g) in 

hydroxide (0.92g) in water (10ml waX aSted S£££ ^ Sf a * tod A so ^ of pota2 urn 

After stirrmg at room temperature for 3hoSS^ 
pellets, followed by water (180ml) Tte or^^ 

toluene/hexane (2:1). S-Amino^o^^S^Xr 8 «*■ md ^talSHom 

£?nSLS * l rOWn solid^^ was 



40 
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50 



55 



69 



65 



omained: ' 'ocuae t>y the following alkyi ha 

so«d m. p . ^J§^'^ 

^ ,no ^ano-1-(2,6^ichloro^^ aJcoho1 38 **««. 

brown solid m.p. 134-137=0. by us^So^*^^^^ 

3^ano-1-(2,6-dichIoro^trifluorom e 4lphenS)^ f queous dioxan 88 solvent. 5-Aminc! 

sohd m.p. 152.5-154°C, by using S^o^tSaS a^SS^ ,W f° te * e fonn of * ^ 

rap. 140-141-C. b7Xg° aj£t^^^ 

chromatography eluting with hexane™fethy?tthearit fo M™fH SOlVent 71,6 product "» 5 
5-Amino^cyano-1-(2,6^cM^^^ recrystalUsation from toluene, 

sohd, m.p 161-163°C, by using proSTSde^^^^° )PJ ^ in f °™ of a brown 

2^355^^ , the form of a w,lte solid, 

chromatography eluting with dichlorometnane S0,Vent - ^ P rodl «* was purified by 

Svm^lo 9 3 Slmi,ar manner mer e was prepared- 

Jheproduct was purified by chrernSog^ 

from toluene/hexane (3:10). a * 9 d'chloromethane, and subsequent recrystallisation 
Reference Example 6 

By proceeding in a similar manner butrepSJ^J 38 a ^ m P- 1^82°C 

The preparation of S^no^^^S^^^ 3 dic Noromethane. S °" d ' 
scnbed in Reference Exampl 1. (2.^dfchlorc>4-irtfluorornetr,yl P henyI) P y ra2 ole, used above, is de- 
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EXAMPLE 16 



Compound No. 79 . 

S ? m J f 0,utlon of ^^ ,n ^^^o-1-(2,6<lichlo^ 
(5.0g) in dry diethyl ether (70ml) at 0°C under an atmosphere of nitrogen, was added dropwise a solution of 
tert- butylmagnesium chloride (7.92ml of a 2M solution In dry ether). The solution was then allowed t reach 
room temperature, and the stirring continued for 3 hours. Water (40ml) was then added and the mixture stirred 
for 15 minutes. The ethereal layer was separated, washed with water (50ml), dried over anhydrous magnesium 
sulphate, and evaporated in vacuo to give a brown solid. Purification by chromatography eluting with 
dichloromethane/petroleum ether (3:1) gave 5-amino-3-cyano-1-(2,6-d^ 
butytthiopyrazole (2.62g), m.p. 196-198.5° C. in the form of a pale yellow solid. 

EXAMPLE 17 
Compounds Nos. 80, 81 . 

A solution of 5-amino-3-bromo-1-(2,&<iichloro^^^ (20 g) [prep- 

aration described in Example 15] in methanol (45ml) at -25°C was treated with a rapidly added solution of 
potassium hydrogen persulphate (1.66g), followed immediately by the addition of water (22ml) The mixture 
was stirred for 30 minutes at 0°C. and potassium hydrogen persulphate (0.4g) added. After 2± hours stirring at 
room temperature, the mixture was poured onto water (300ml) and saturated sodium bisulphite solution 
(35ml) added. This was extracted with dichloromethane (2 x 150ml) are the extract washed with water (2 x 
50ml), dried over anhydrous magnesium sulphate, and evaporated in vacuo . The crude product was purified by 
chromatography eluting with dichloromethane/ethyl acetate (4:1) to give 5-amino-3-bromo-1-(2,6-dichloro- 

4- trifluoromethylphenyl)-4-methylsulphinyIpyrazole (0.9g) as a white solid, m.p. 135-136°C. 

By proceeding in a similar manner but replacing the 5^ino^rom^1-(2.6-dichlorc>4-trifluoromethyIphe- 
nyl)^methyfthiopyrazole by 5^mino-3-<^ano-1-(2 f 6-di^ 

and by utilising an appropriate quantity of potassium hydrogen persulphate there was obtained^ 

5- ^ino-3-cyano-1-(2,6-di^ ln the form of a ||ow 
solid, m.p. 180-183°C. In this case the reaction mixture was kept at room temperature for 20 hours and qave 
the title compound without chromatographic purification. 



EXAMPLE 18 



Compound No. 82. 

A solution of 3-cyano-1-(2,6-dfchloro-4-t^^ 
thiopyrazole (1.7g) In methanol (30ml) was stirred, and sodium borohydride (1.08g) added portionwise The 
solution was allowed to reach room temperature, and after a further 7 hours was poured onto water (200ml) 
This was extracted with dichloromethane (3 x 50ml), dried over anhydrous magnesium sulphate, and 
evaporated in vacuo to give a white solid (1 .4g). Purification by chromatography eluting with dichloromethane/ 
petroleum ether (4:1) gave 3-cyano-1-(2,6HiJchloro^trffluoro^ 
thiopyrazole (0.42g) in the form of a white solid, m.p. 208.5-209.5° C 



EXAMPLE 19 



Compound No. 83 . 

To a solution of 3-cyano-1-(2,6Kiichloro-4-t^ 
thiopyrazole (1.0g) in dry tetrahydrofuran (20ml) was added sodium hydride (0.095g) with stirring at 0-10°C 
A^r stirnng at room temperature for 2± hours, methyl iodide (0.6g) was added dropwise with cooling at 
f>10 C, and the mixture stirred overnight. Additional methyl iodide (0.6g) was added and stirring continued for 
8^ hours. The solution was poured onto water (100ml) and extracted with dichloromethane (2 x 50ml) The 
extracts were dned over anhydrous magnesium sulphate and evaporated In vacuo to give 3-cyano-1-(2 6-di- 
chloro-4~trifluoromethylphenyl)-5-(N^ (0 81a) 

m.p. 86.2-88.5 0 C, in the form of a white solid. 



EXAMPLE 20 



Compound No. 84 . 

A mixture of 5-amino^3-cyano-1-(a6-di^ (3X}g) 
and trifluoroacetlc anhydride (15.0g) in tetrahydrofuran (25ml) was heated under reflux for 6 hours After 
standing overnight the mixture was evaporated In vacuo , dissolved in dichloromethane (50ml) and washed 
with sodium bicarbonate solution (50ml) and with water (50ml). The solution was dried ver anhydrous 
magnesium sulphate and evaporated in vacuo to give a brown oil (2.9g). Trituration with hexane then gave 
3-cyano-1 -(2,6-dichloro-4-trffluorom thylphenylj^trffluoroacetamido^trifluoromethylthiopyrazol (1 .86a) 
m.p. 138.2-139.8° C, in the form of a white s lid. 
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EXAMPLE 21 
Compounds Nos. 85. 98 



10 



15 



wiiimvuhus IN OS. BP, ya. 

IHM,. andK ^ ) ^X^2^T^f'J « sodium btaAonaS, 

dichloromethane/hexane (1:1). 1 after P urfficat »°n toy chromatography eluting with 



EXAMPLE 22 
20 Compound No. 86 



25 



30 



35 



40 



w» evaporated ii^^^l^l^^^^T^^^^'^ ^'^ 
Reference Example 7 

^?(S^^ (1.649) ln 

added dropvtfsedunngSmi^ JMW * a3M solution inXr) 

which time It was cooled and treated ihC^lflo^oS^^^ u ? der . reflux for 1 t hours, after 
the same manner as before. After another T hour SefluTSmi^?^ ma 9 ne slum iodide solution (05ml) m 
hydrochloric acid (100ml) and eSracted ^ZTaT^ST^J^^ 0 ^^^^ 
bicarbonate solution (50ml). andwS iJS SSl^d^S eXt ? Ct was ^hed with sodium 
Evaporation in^cuo gave 4. ^E^S §2&. KhSSnT. ma9neS ' Um 



EXAMPLE 23 
Compound No. 87 



45 



50 



55 



60 



wmpouna wo. b/ 

solution in toluene) which was added dr^wte^de^ Srnn«n!t !^™^ nlum ***** < 10ml of a ™M 
was allowed to warm to room temperature fofS ST^Tn °/° C 10 m,nutes - 7,18 "hiBon 

2N sulphuric acid (100ml) and stirring for4 hou th?i^^^ ^J^7 ll9ht After P° u ™9 onto ice and 
The extract was washed with ^tXm\)d^eT^^ZT fn «° ^chloromethane (3 x 25ml). 

vacuo to give a yellow oil (l-SgTpu^iHn b^^^L^^TjT SU,phate ' 80(1 evaporated in 
gave 1"*M*loi<HMr^^ dichloromethane/hexane (1:1) 

white solid. m.p. 79-81°C. eiiyi,^rormvi^trrnuoromethylthiopyrazole (1.5g) in the form of a 



EXAMPLE 24 
Compound No. 88 



in foSfSdl^ (2 . 0g) 
for 5 hours -i.l^JSKSSS^^S Siff'' °~*S ind "^-nS 
and extracted with dichloromethane (4x50ml)^ee1m?^as SS' 6 ^ water (2S0m, > 
50ml). dried over anhydrous magnesium sulphate an^ 

by S2 ato ^Phy e'utlng with SchloranSKS w ^S^n^S^^^lf Solid (10 ^ ^cation 
myW-trifluoromethylthiopyrazole (0.05g) mj M^^rT £ 7 7 fr<1 ? Jh,oro - 4 ^ rffluoro n'ethylphenyl)-3-for- 
fromtoluene/h xan . ntp. 140-143 C. in the form of yellow crystals, after recrvstallisation 
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EXAMPLE 25 



Compound No. 89 

A mixture of dry sulphohaie (15ml) and 4A molecular sieve (3.0g) was stirred under nltrog n with caesium 
fluoride (2.4g) at 60° C for i hour. To this was add d 6^roiTK)^3^ano-1-(2 t 6^ic^loro^trffluoromethylph^ 5 
nyl)-4-trifluoromethanesulphonylpyrazol (2.0g) and the mbctur stirred at 60°C for 2 hours, and left overnight 
at room temperature. This was diluted with ether (50ml), filtered, and washed with water (100ml). The aqueous 
layer was re-extracted with ether (3 x 50ml) and the combined organic solution re-washed with water (4 x 
50ml), dned over anhydrous magnesium sulphate, and evaporated in vacuo to give an oil. Purification by 
chromatography, eluting with ether/hexane (1 :4) gave 3-cyam>-1-(2,6^ichloro^^ 10 
oro^4-tnfluoromethanesulphonylpyrazole (0.17g), m.p. 95-98°C, in the form of a white solid, after 
recrvstaJiisation from hexane. 



recrystaJlisation from hexane. 
EXAMPLE 26 



Compound No. 92 15 

A solution of pentafiuoroethyi iodide (5.0g) in dry ether (30ml) was stirred at -78°C, whilst a solution of 
phenylmagnesium bromide (0.02mol) in dry ether (20ml) and a separate solution of 5-amino-3-cyano-1-(2 6-di- 
chloro^trifluoromethylphenyl)-4-thiocyanatopyrazo!e (7.6g) in dry ether (75ml) were added simultaneously 
dropwise dunng 23 hours. The mixture was allowed to reach room temperature, and after a further 0 5 hour 20 
was treated with a solution of hydrochloric acid (2M,15m!) at 0°C. The ethereal layer was dried over anhydrous 
magnesium sulphate, and evaporated in vacuo to give a brown gum (8.8g). Purification by dry column flash 
chromatography eluting with dichloromethane/petroleum ether (1:1) gave 5-amino-3-cyano-1-(2,6-dichloro- 
4-trifluoromethylpher^)-4-pent^ m.p. 134.5-1 36.5° C, in the form of a yellow solid 



EXAMPLE 27 



Compound No. 101 

To a solution of 5-bromo-3-cyano-H2,6Kto^^ 
razole (1.5g) in dioxan (20ml) there was added 1,1-dimethyihydrazlne (0.62g) and the mixture heated to 60° C 30 
for 4.25 hours. After pouring onto water (20ml) the aqueous layer was extracted with dichloromethane 
(2x50ml) and this extract combined with the dioxan layer, washed with water (1x50ml) dried over anhydrous 
magnesium sulphate, and evaporated in vacuo to give a solid (1.4g). Purification by chromatography eluting 
with dichtoromethane/hexane (1:1) gave 3-cyano-1-(2,6^ichlorc^trifluorom 

4- trFfluoromethyteulphonylpyrazole (0.35g), m.p. 178-179° C, in the form of a white solid. 35 
EXAMPLE 28 

Compounds Nos 1, 13 and intermediate in Reference Example 4 

To a stirred solution of S-amino-^^ano-l-f^e-dichloro^trifluoromethylphenylJpyrazole ( 2,23 g) and 40 
pyridine (0.55 g) in chloroform (50 ml) was added dropwise at 0°C. a solution of triffuoromethylsulphenyi 
chloride (1.24 g) in chloroform (15 ml) during 20 minutes. The mixture was stirred at 0°C for 3 hours, and the 
solvent evaporated in vacuo to give a yellow solid (3.1 g). This was purified by chromatography on silica 
(Merck, 230-400 mesh, 0.7 kgcnrr 2 ) eluting with dichloromethane and petroleum ether b. 40-60° (3:1) to give 

5- amino-1-(2,6^ic*lorcHMiffl^^ in ^ form of a y^ ne „ 
solid (2.33 g), m.p. 169.5-1 70.5° C. 

By proceeding in a similar manner to that described above but replacing the 5-amino-1 -(2,6-dichloro-4-triflu- 
oromethyiphenyl)-3-cyanopyrazole by the following phenyl pyrazoles there was obtained:- 

5-Amino-3-bromo-1-(2 t 6-dich!oro^trifluoromethylphenyl)^ In the form of a 

colourless solid, m.p. 154.5-156°C, from 5-aminc^bromc^1-(2,6-dichIoro^trffluoromethylphenyl)pyrazole. 

5-Amino-1-(2,6-dichlorc>^trffl^^ acid ethyl ester 

in the form of a white solid, m.p. 213-215° C from 5^ino-1-(2,6-dichloro^trifluoromethylphenyl)-3-ethoxy- 
carbonyipyrazole. 

5-Amino-1-(2,6-dichloro-4-trffluorom usec j j n the above example was 

prepared as follows:- ^ 

A solution of 3-cyano-2-hydroxyprop-2-enoic acid ethyl ester sodium salt (50.0 g) in cold water (500 ml) was 
stirred and acidified to pH 1 with cold dilute sulphuric acid. Sodium chloride (50 g) was added and the solution 
extracted with ether (2 x 20) ml). This extract was washed with water (50 ml), dried (anhydrous magnesium 
sulphate), and evaporated to give a yellow liquid (30.2 g). This was dissolved in ethanol (400 ml) and stirred 
whilst 2,6-dichlc>ro-4-trlfluoromethyiphenylhydrazine (52.5 g) was quickly added. The solution was then heated 60 
under reflux overnight, cooled, and evaporated in vacuo to give an orange solid. After trituration with hexane 
(300 ml), the filt red solid was recrystallised from toluene-hexane with charcoaling to give the titl compound 
(43.4 g). m.p. 177-179°C as buff crystals. 
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REFERENCE EXAMPLE 8 

ro^m^r^ 2 ' 6 ^^' r f^™ u °romethylph nylhydrazine (10.1 g) in tetrahydroftrran (50 ml) was stirred at 
room temperature, and potassium carbonate (anhydrous, 8.5 g) added. To this was added droowfee at 0»C a 

Sovtn orL^t^ST 9 *2£ k 01 " 8, *, 6 ™ ixture ^filtered, and the filtrate evaporated In vacuo to^tea 
J^o! ,^ tU S t, ° n Wrth hexane ( 10 ° m| ) «■ gave an off white solid (11.7 g). AfteTiifluFng this in 

* ere , was ob ? iined ^Ino-l-ta.e^icAloro^t^uoramethylphenyl^^S^ 
4-(1-metnyl)ethylsulphonyl pyrazoie (8.5 g), m.p. 255.5-256^°C as white crystals. V 

W REFERENCE EXAMPLE 9 

fo ^Chloro-3^o^(l-methyl)etr^sulphonylproD-2^no^ acid ethyl ester used above was prepared as 

to t?^^"^ 05 ^ 0 - meth .y , ) eth y ,su| Phonylprop-2-enoic acid ethyl ester sodium salt (10.0 g) was added 
£^fSTf OU P r ^!T°^ CW0 ^ (28 ' 5 9) at r ° 0m temperature. After 3 hours the mixlure wTneaS 3 at 
t^e^compou^as" ^SX^^^^^'^^^^^^^ 
J£2^°**"*^^ acld ethyl ester sodium salt was prepared as 

A solution of sodium ethoxide prepared from sodium (4.0 g) and ethanoi (80 ml) was treated with 

ZSSS3 fKX¥m T^ l24 * 9) ^ Stlm ' ng - After """A d ethyToXe SS?tf 2 

^^^T! 6 , ° Ver J°/ nl r utes 9Mna a heffl/v Precipitate. After heating under reflux for 1 hour the 

m T ^ Sc heXane ' 3,111 dri8d ' n 8 VaCUUm d8SSiCator ( * 1 * g) " ™^tne 



75 



20 



25 EXAMPLE 29 



Compou nds Nos 59 and 52 and an Intermediate for No 52 

mSJSS^SS. in a ( f!,1l," ar r i SL ner to that desoribed below but replacing S^rK^I-fg.e^lorc-^trlfiuoro- 
S^T ^?^' 0 ^^ 0 ^^^ bv the fo,,owi "9 Phenylpyrazoles there was obSned- 
Off^LS^ 

SI2SSX££^ S-aminc^.^^ 

a/w^tn^'t^^^^ in the form of 

metn1SoSrniote P " ^^ 1 -<^' chtoro ^^^ 

me^TopyrSSe. 5^o-H2,6Kiichloro^trffluo ro 

razole (10 g) in chloroform (40 ml) was treated with m-chloroperoenzoic acid (042 g) portionwise at room 

ZSEZS^JES? ^ h0U ?'£'*? Uti0 r. WaS dButed ^"oromelt^a^ P w2Xtl^S 
m^ar s ium P S^i ^ sod ' u m hydroxide solution, and water. The solution was dried over anhydrous 
S \^ VB ^? d invacuo to give a yellow oB. Purification by chromatography on silica 

SloSkSS^ 400 m !f ,, °L 7 ^ elutir, 9 dfchloromethane-ethylacetate (4:1) gave fiS- 
2?!S385^^ <™ ^ a white' so,S. 

REFERENCE EXAMPLE 10 

heSeo^o^^wC ^J^' 0 ^ (3.57 g) was 

hS^Ti ^ phosphorus pentoxide (2.82 g) with stirring. After 3 hours, the cooled product was 

treated with ice and extracted with dichloromethane (3 x 50 ml). The organiasolutton was wT^hed wtth wate? 
SeTa^ ifi^cuoTgive a^TeSSiTm 

wnZcrXs (1^^^ in th8 form * 

^^?^ d ' ng l S ! m i! ar ma «ner to that described above but replacing the 5-carbamoyl-4^vano-1-f2 6-di- 
™°h^£ ^"^^"^^^"^^ethylpyrazole by SnamlnWclrbarnl^ 
methylphenyl)-4-methanesulphonylpyrazole there was prepared- ^.o-oicnioro-4-irmuoro 

Jte 5d^^ in the form of a 

REFERENCE EXAMPLE 11 
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vacuo , and re-evaporated after addition of dry toluene (30 ml). The resultant orange on was dissolved In dry 
ether (10 ml) and added dropwise to a stirred solution of ammonia (0.88, 20 ml) cooled by an Ice bath. After 
stirring overnight, water (160 ml) was added, and the mixture extracted with dichloromethane (3 x 60 ml). The 
combined extract was washed with water, dried over anhydrous magnesium sulphate, and evap rated in 
vacuo to give a white solid (7.0 g). Recrystallisatlon from a mixture of ethy! acetate and petroleum ether gave s 
th title compound (4.3 g), in the form of whit crystals, m.p. 180-181°C. 

5-Aminc-3-<^ilDamoy1~1-(2,6-dicm used in the 

above Reference Example 10 was prepared by the same procedure, but by replacing the 5-carboxy-4-cyano- 
1-(2,6^ichloro^trifluoromethylph by 5-amino-3-carboxy-1-(2 t 6-dichloro^-tri- 

fluoromethy1phenyl)-4-methanesulphonylpyrazole. The title compound was obtained in the form of an off-white 10 
solid, m.p. 223-224° C. 

5-Amino^caifcoxy-1-(2,6-dich^ used above was 

prepared as follows :- 

5-Amino-1-(2,6^ichloro^trifluorom (815 g; 

Reference Example 3) was added to stirred 80<V6 sulphuric acid (80 ml), and heated at 100°C for 5 hours. After 15 
cooling, the solution was poured onto ice, the solid filtered off and dried over phosphorus pentoxide in a 
vacuum desiccator. Recrystallisation from a mixture of methanol and petroleum ether gave the title compound 
as a white solid, m.p. 203-205° C. 
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at coor 



COOR 

c=c^ (xn?) 

NO \" M + 



R 2 ' „ , R 1 



Claims 
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1 . An N-phenypyrazole derivative of the general formula: 

so 



R' 



60 

wherein Ri represents a cyano or nitro group, a hal genatom, ran acetyl or formyl group; 
R2 represents a group R*S0 2 , R*SO. or R*S In which R* represents a straight- r branched-chain alkyl 
alkenyi or alkynyl group containing up to 4 carbon atoms which may be unsubstltuted or substituted by 
one or more halogen atoms which may be th same or different; 

R 3 represents a hydrogen atom or an amino group -NR6R7 wh rein R* and R7 which may b the same or 65 
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contains fron? 2 to sSSoSSSSS fa ^unSSL^d ^ ^ OXycarbonyl 9rou P <*■** 

group ~.^l£mT£^^ J£S» ** 

group substituted in the 2-posWon by a toKSlSn? « 2 ! a T d * re P resents a P^yf 

"^ssfSS^s^j^ysr * <, " ,er a md — ' « « 7 



ci 



alkynylalkyi group as iSSdTdSTi tte branched ^ haIn ^ alkenylaJkyl or 
formula (I) in which R2 fe reoTaced twthl Lrtmn^f °L* Compound corresponding to general 
RS-Sa (III) erep,aTOdby * e ^ ro ^ nat omw^acompoundofthegeneraJfomi^ 

wherein RS is as defined in claim 1 



wherein X 



and Y both represent chlorine atoms or both represent fluorine atoms, with a 
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phenyl hydrazine of the general formula: 

R 4 NHNH2 (V) 
wherein R 4 is as defined tn claim 1 , or an acid addition salt thereof; 

(d)(1) when R z represents an R 5 S group, R 1 represents a chlorine, bromine, iodine or fluorine 
atom or a cyano or nitro group and R 3 represents an amino group, the reaction of a compound 
c responding to general formula (I) in which R 2 is replaced by a thlocyanato group with a compound 
of the general formula: 

R6-Mg-Xi (VI) 

(wherein R6 j S as defined in claim 1 and X* represents a halogen atom) or a compound of the general 
formula: 

R 9 -CbCU + (IX) 
wherein R 9 -C b C- corresponds to R 5 in formula (I) ; 

(d)(2) when R 2 represents an R*S group wherein R 6 S is other than a 1-aIkenylthio or 1-aJkynytthio 
group, the reaction of a compound corresponding to general formula (I) in which R 2 is replaced by a 
thlocyanato group with a base or a reducing agent in the presence of a reagent of the general 
formula: 

R 5 '-X 2 (VII) 

wherein R 5 ' is as defined in claim 1 for R 6 with the exclusion of 1-aJkenyl and 1-alkynyl and X 2 
represents a halogen atom or with a base in the presence of a compound of the general formula* 

F 2 C=C(Z)(Z') (VIIA) y ^ 

wherein Z represents a fluorine, chlorine or bromine atom and Z' is as defined for Z or represents the 
trrfluoromethyl group; 

(d) (3) when R 5 S is other than a 1-alkenylthlo or 1 -alkynylthlo group, by the reductive alkylatlon of a 
disulphide of the general formula: 



4» 



(VIII) 



^2 
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wherein R 1 , R 3 and R 4 are as defined in claim 1 employing a reducing agent in the presence of a base 
and of a halide of general formula (VII) wherein R 5, is as hereinbefore defined ; 

(e) when R 2 represents an R 5 SO or R^SCte group, by the oxidation of the sulphur atom in a 
compound of general formula I wherein R 2 represents a group R 6 S; 40 

(f) when R 1 represents a fluorine, chlorine, bromine or iodine atom or a cyano or nitro group, by the 
diazotisation of a compound corresponding to general formula (I) in which R"» is replaced by an amino 
group and R 3 represents a hydrogen atom or an amino group, and conversion of the diazotised 
amino group R 1 by known methods into a fluorine, chlorine, bromine or iodine atom or a cyano or 
nitro group or when R 3 represents a halogen atom by the diazotisation of a compound of general 45 
formula (I) wherein R 3 represents an amino group and conversion of the diazotised amino group R 3 

by known methods into a halogen atom ; 

(g) when R 1 represents a fluorine atom or a cyano group and R 3 represents a hydrogen atom or 
the amino group, the reaction of a halide of general formula (I) wherein R 1 represents a chlorine or 
bromine atom with an alkali metal fluoride or with a metal cyanide to convert the chlorine or bromine 50 
atom to a fluorine atom or a cyano group; 

(h) when R 1 represents a nitro group and R 2 represents a group R 5 S0 2 or R 5 SO, by the reaction 
of a compound corresponding to general formula (I) in which R 1 is replaced by an unsubstituted 
amino group and R 2 is a group R5S0 2f R 6 SO or R*S f and R 3 represents a hydrogen atom or the 
amino group, with an oxidant to convert the unsubstituted amino group Into a nitro group R 1 ; 55 

(i) when R 1 represents the cyano group and R 3 represents a hydrogen atom or the amino group, 
by the dehydration of a compound corresponding to general formula (I) in which R 1 is replaced by the 
carbamoyl group ; 

0) when R 1 is the acetyl group and R 3 represents a hydrogen atom or the amino group, by the 
reaction of a corresponding nitrile of formula (I) wherein R 1 is the cyano group, r of a corresponding 60 
ester wherein R* is replaced by an alkoxycarbonyl group C0 2 R wherein R represents a straight- or 
branched-chaln alkyl group containing from 1 1 6 carb n atoms, or of a carboxylic acid wherein R 1 is 
replaced by a carboxy group, with methyl lithium, or the reaction of a nitrile of formula (I) wherein R 1 
is the cyano group or the ester wherein R 1 is replaced by an alkoxycarbonyl group C0 2 R with a 
Gngnard reagent ChfeMgX 3 wherein X 3 represents a halogen atom; 65 
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(I) wherein R 3 represents 

amino group NR6R7; compound of general formula (I) wherein R3 represents a different 

branohed-chain alkyl group containina from 1 TSS2£, ^ ^^j" 1 methylene by a straight- or 
general formula (I) wherein °R? SSSSe « i^^f ° mS ' by the reactlon 0, 3 compound of 

(o) when R3 represents a JSHSSbS ^ U ^^ d H T n09rOUpWith atrisa,kox y a,kane ^ 
straight- or branched^hain alSgrou! » SnSInSS f\TV* P 2 8Bn,B 0,6 hydrosen atom « • 
compound of general formula XreTS ren^tl 4 """"H at0ms ' by me react,on of a 
represents a straight- or branXX^JS represents J? ?roup -N=C(ORi7 )R ie wherejn R17 
reducing agent; "»™«ne*chain alkyl group containing from 1 to 4 carton atoms with a 

by^oge?^ 

chlorine or bromine atom- compound of general formula (I) wherein R3 represents a 

stnlghfo^hr^ 

and R7 may also represent MnSSS Z^T**? 9roup °o ntei ™'n9 "P to 5 carbon atoms 
wherein R* w?^^^^^ compound of general formula^ 

- oS 0 ^ seneraI formu,a 

icrthetreatmentof a^arthrepod. SlSorJoto^SSctSn " manufacture of a medicament 
14. a compound of the general formula: 

B 2 ' . 

I 

4 



or the dithio group (which joinstwc S 2 EE* 5° nt T ,n 9 from 2 *> 7 carbon atoms 

diphenoxyoarbonylamino group SdT? aSdefiSeJ Tin^S?? £ ^ 1 f ° r RS ° r re P"«*nts the 
1-hydroxyethyl, carboxy or csarbamoyl aroiT Q 7 « V* R or re P resen ^ the amino, 

alko^carbonylamino group containing from 

2 to 7 carbon atoms ranc ned-chain alkoxycarbonyl or 
of oene h r2?^ * Cairn 1 and of those compounds 

cyano group. R'' represents the "qWSST221? ^^re^r^^^f ^P^' R2< re P«sents the 
m.do. t-butylcarbonylamino. preSSSi^oSSiE S^ an ^ 0,acetamido ' dlchloroacete - 
lamlno^methylamlno or ethylkminc .group P enta "ani'do. bK(ethoxycarbonyl)amino. ethoxycarbony- 

• amino, t-bu^icarb nyl am»no. 
the ammo TSST 3 br ° mine " ,0dine °' - -'"o or thoxycareony, group and R* represents 



38 




0 295117 

or R 1 ' represents the fluorine atom and R 3 * represents the hydrogen atom or the amino group, 
or R 1 ' represents a nitro, amino, t-butoxycarbonylamln r ethoxycarbonyl group and R y represents 
the hydrogen atom; 

R 4 represents a 2,4,6-trichlorophenyl, 2-chloro-4-trifluoromethylphenyl r 2,6^ichlorc-4-trffluoro- 
methoxyphenyl group, R 2, represents the cyano group, R r represents the cyano group and R 3 * repr sents 
the amino group; 

R 4 represents a 2 f 6-dichloro-4-trffluoromethoxyphenyl group, R 2 * represents the cyano group, R 1 ' 
represents the chlorine atom and R* represents the amino group; and R 4 represents ' the 
2,6-dichIorcH4-trffluoromethylphenyl group.R 2 ' represents the methanesulphonyl group, R 1 ' represents a 
carboxy, carbamoyl or ethoxycarbonyl group and R y represents the amino group. 
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